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. . . .YOU SHOULD KNOW 



THERE IS A MORE ACCURATE 



VOM 




accuracy . . . 

mirror scale 

to eliminate any possible parallax 
and give you readings with the same 
laboratory accuracy that is built 
into the instrument. 
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MODEL 630-A $49.50 




TRIP LE TT F I i AT I T U I i S : 

x k% resistors — molded mounting for resistors and shunts 
allows direct connections without cabling. (No chance for 
shorts — longer life and easy-to-replace resistors in their 
marked positions.) King sized recessed knob for the single 
selector switch for both circuit and range — just turn and 
make reading. 

Resistance ranges are compensated for greatest accuracy 
over wide battery voltage variation. 

RANGES: 

12 D.C.-A.C. Volts (20,000 ohms per volt DC, 5000 ohms per 
volt AC); 5 Current Ranges; Resistance from .1 Ohms to 
100 Megohms; Decibel and Output readings. 



This VOM is truly what laboratories 
buy when they must have the best. 

Model 630-A is prized in 
782 industrial laboratories 
115 research laboratories 
237 development laboratories 
and is owned by over 300 engineering 
consultants and used for critical production 
line testing and in the maintenance of 
automation equipment by over 1100 
manufacturers of all types of products. 
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Bluff ton, Ohio 
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630-NA 

For Best Testing 
Around the Lab, 
Production Line 
or Bench 
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V-O-M 



630-A 

A Good Lab and 
Production Line 
V-O-M 



310 

The Smallest 
Complete V-O-M 
with Switch 




I 





625-NA 

The First V-O-M 

with 10,000 
Ohms/Volt AC 




NOW-A Faster Way to Reach 
the Top in TV SERVICING 
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NRI SENDS YOU 17' Picture Tube, 
components for a TV Receiver, 5" Oscilloscope and 
Signal Generator. Pay on Convenient Monthly Terms. 



N.R.I. All-Practice Method Trains You at Home in 
Spare Time to Fix TV Sets Quickly, with Confidence 



The man who knows the answers — 
the Professional TV Technician — 
enjoys the prestige, gets the better 
jobs, the higher pay. Here is the 
learn-by-practice training to be a 
Professional TV Technician. It shows 
you the way to be the boss, to earn 
top pay. Television Servicing needs 
more well trained men. 

If you have a basic knowledge of 
radio and electronics you can make 
some Television repairs simply by 
trial and error. But sooner or later 
you will face TV Service problems 
you can not solve. And you can't get 
the training you need while customers 
wait. 

N.R.I. Is Oldest and Largest Home Study 
Radio-TV School 

Over forty years experience and the 
record and reputation of N.R.L back 
up this learn-by-doing Professional 
TV Servicing Course. Instead of just 
reading about TV problems, you build 
and conduct experiments on circuits 
in a TV receiver. You learn methods, 
"tricks of the trade" proved by top 
TV Servicemen. You learn to fix any 
set, any model with confidence. 

You Get COLOR TV Textbooks Early 

The day you enroll, N.R.I, sends 
you special Color-TV books to speed 
your knowledge and understanding of 
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this vast, growing phase of Television. 
Many full color pictures and diagrams 
help you recognize defects and help 
you learn how to correct them quickly 
and properly. To cash in on the coming 
Color TV boom, you'll need the kind 
of knowledge and experience this 
N.R.I, training gives. 

This is 100 1 i learn-by-doing, prac- 
tical training. Here is a course for 
men who know basic theory, either 
from Radio or TV Servicing expe- 
rience or planned training but realize 
the need for more knowledge to forge 
ahead. Here is what one graduate, 
G. G. STETIIEM of Belpre, Ohio says, 
"/ can not praise N.RJ.'g Professional 
TV Course highly enouf/h* 1 have my 



own spare time shop and all the Radio- 
TV work' I can handle,'' 

Another graduate. EDWARD 
RAV1TSKY of Northumberland. Pa. 
says. 4 7 have taken your course in 
Professional TV Servicing. It takes 
the hind of experience yon offer to 
really learn" 

If you want to go places faster in 
TV servicing, make your future more 
secure as the industry develops, we 
invite you to find out what you get. 
what you practice, what you learn 
from N.R.I.'s Course in Professional 
TV Servicing, Mail the coupon now. 
There is no obligation. NATIONAL 
RADIO INSTITUTE, Dept. 7BFT, 
WASHINGTON <>, I). C. 




NATIONAL RADIO INSTITUTE 

Dept. 7BFT, Washington 9, D.C. 

Please send FREE copy of "How to Reach the Top in TV 
Servicing." I understand no salesman will call. 

Name Age 



Address 



City. 



ACCREDITED MEMBER 



Zone State 

NATIONAL HOME STUDY COUNCIL 



FEBRUARY, 1957 




Formerly RADIO («AfI • incorporating SHOKI WAVE CRAFT ■ TELEVISION NEWS ■ RADIO ( TELEVISION* 



EDITORIAL 



31 Electronic Experimentation— I >v Hugo Gernsl nick 



AUDIO— HIGH FIDELITY 

32 Flexibility Unlimited— Francis Colaguori 

35 Adding a Tape Recorder to a Hi-Fi System— Norman II. Oo\vhurst 
39 TV Tube for High Fidelity -Norman V. Becker 



WHAT'S NEW 



ON THE COVER 

(Story on page 78) 

Part of a code-practice oscillator, 
built in minutes with the help of 
the special Erec-Tronic educational 
circuit kit, (Science Electronics, Inc., 
Cambridge 42, Mass.) 

Co/or original by Habershaw 
Studios, New York, N.Y. 



41 Pictorial Report of New Developments 



TELEVISION 



42 
46 
48 
52 



Two New TV Remote Controls-Henry (). Maxwell 
Vom Signal-Tracing Probes— Robert G. Middleton 
Tall Tower Techniques, Part 1 1 -Jack Dun 
TV Service Clinic— Conducted bv Jerrv Kass 



TEST INSTRUMENTS 



54 
57 
58 
60 



Portable TV Pattern Generator, Part II— Earl T. Hansen 
A Vtvm for Your Multimeter— John A. Dewar 
Transistorized Kilovolter— I. Queen 
Transistorized Capacitance Bridge-Leonard J. D'Airo 



RADIO 



61 Transistor Testing and Handling— W. O. Hamlin 

78 Modern Touch in Circuit Kits (Cover Feature)-Eric Leslie 

81 The Wrong Quiz— David Gnessin 

82 Build a Dynaflex Broadcast Receiver-Frank H. Tooker 



Patents 
People 

Question Box 

Radio-Electronic 
Circuits 

Technical Literature 
Technicians' News 
Technotes 
Try This One 



100 


Abbreviations and 


128 


141 


Symbols 


137 


Books 


133 


Business 


120 


136 


Corrections 


126 


10 


Correspondence 




103 


New Devices 


139 


94 


New Records 


6 


News Briefs 


107 


116 


New Tulies and 


123 




Semiconductors 


130 



Hit |6 Gtrr^brkk 

JEIRk w*9 *ia¥lih#f 



Fnd!l 



EliMTill '.•tK'.K 

Minium Imw 

r.trttl 

Jr-nmf Ieu 

I Qjttft 



"■i H E"ii«it|H 



3lakup 



sngii hurnli 



il'ClllJ H'uaiAii^ 



n^^lfei, Illuili-Jlrnr 



u 

Ik 



. BUM 

tire* Id Ha 

Idpm J. Smir* 

_ . flllfciKH, MviilJM irilfn 

I.=h- : := ■ 



Average Paid Circulation over 184.1 



NEXT MONTH: DON'T BE A SHOCK ABSORBER • AN ALL-TRANSISTOR 
SCINTILLATION COUNTER 



Associate Member Institute of High Fidelity Mfrs., Inc. 

- R t\ l ?t ,0 "\i« l :5i5 T ?,? N .' CS ' , F !' ,,r ¥HS' , lft57 Vo! : X ^ Vn ., 1 ' N > 2 * '"uWlsliwl monthly at Ml. MorrK 111., by Oernshack Publications. Inc. S*rum1-<*la%<i mail privil.«e* authorised 
VllRirRlPTini PAT^i^i- l » 57 ''V <i'''iwtn.ck Publieaiion*. inc. All HKhts res-runl mirier Universal. International and I'an-Ameriean CouyrlKht Contentions. 
f.Ir n,^ v.^r *w im , 5 .' J '. ' ' ' * . « J*?**'* u 0ns 8,1,1 * ana , ,,a - for one pw: $7.00 tor two year*: $tMMi tor three years; single copies 35c. Pan-American countries $4.50 

Qiii»«rR y iPTinii" ,( ^. ,VTO yeAr * ; ?10 ; 50 for All other countries $5.00 a year: $11.00 for two years; $12.00 for three years. 

nXESSPTllz. 1 Ad<lre . ,w «»rrespondence to Hadio-Klectronies. Subscription Dept.. 4n4 X. Wesley Ave.. Mt. .Morris. 111., or 154 West Hth St., New York II. N. Y. When 
r f r n s h a r k l» 1 1 pi ii*** Tin'ic .an address stenHl Impre^ion from a recent wrapper. Allow one month for chan*o or address. 

( -i,.irn? fl » 5 thf J u.?* l N £ E 5! C L t,, ff Editorial and Advertising Offices. 154 West 14th St.. New York H. X. Y. Telephone Algonquin 5-7755. Huoo Gernsback, 

< lialrmaa of the Hoard; M. Harvey Gernsback. President; G. AliQuo. Secretary. 
SJ? A x N ^ H CT A ,r D D VERT,S,NG OFFICES and FOREIGN AGENTS lUted on pane 144. 

POSTMASTER: if umle liveable. *md Form :157s to: KADIO-KLKITIIOXICH. 154 W«si i4th St.. Xew York 11, N. Y. •Trademark revered 0. S. Pat. Office. 



4 



RADIO-GLECTRONICS 



TELEVISION 

> RADIO- E LECTRON ICS 




You get 19 big kits 
of equipment! 



GOOD JOBS 
SECURITY . . , 



. . .MORE MONEY 
ALL CAN BE YOURS 



YOU are needed in the great modern Tele- 
vision-Electronics industry. Trained techni- 
cians are in growing demand, at excellent 
pay, in sales and service, manufacturing, 
broadcasting, telecasting, communications, 
research, and many other important branches 
of the field. National Schools Master Shop- 
Method Training, with newly added lessons 
and equipment prepares you in your spare 
time right in your own home for these fasci* 
nating opportunities. OUR OUTSTAND- 
ING METHOD IS PROVED BY THE 
SUCCESS OF GRADUATES ALL OVER 
THE WORLD! 

YOUR TRAINING IS ALL INCLUSIVE 

We prepare you for a long list of job 
opportunities. Thousands of TV and Radio 
receivers are being sold every day — more 
than ever before. And, now, Color TV is 
here. Applications of Electronics in industry 
— AUTOMATION — are growing in tre- 
mendous strides. The whole field is alive — 
opening up new, important jobs rapidly. 
National Schools complete training program 
qualifies you in all phases of the industry. 

tCHI EARN WHILI YOU LIARN 

Many students pay for their entire training - 
and more - with spare time earning. We'll show 
you how you can, too! Early in your course you 
receive material that shows you how to earn 
extra money servicing TV and Radio receivers, 
appliances, etc., for friends and acquaintances. 



YOU GET EVERYTHING YOU NEED 

Clear, profusely illustrated lessons, shop- 
tested manuals, modern circuit diagrams, 
practical job projects — all the valuable 
equipment shown above — many other ma- 
terials and services — consultation privilege 
with our qualified staff, and Graduate Em- 
ployment Service. EVERYTHING YOU 
NFEO for outstanding success in Electronics. 

INDUSTRY NEEDS YOU. NATIONAL SCHOOLS 
WILL TRAIN YOU. SEND FOR FACTS TODAY 
NO OBLIGATION. 

YOU LEARN BY SHOP METHOD . . . 
you do servicing, circuit analysis, and do 
over 100 down-to-earth experiments. You 
build a Superhet Receiver and a modern TV 
Receiver, from the ground up, including a 
new, big screen picture tube. You also re- 
ceive a professional, factory-made MULT1- 
TFSTER. All of this standard equipment is 
yours to keep . . . at just one low tuition. 



... Resident 

. uke Your lr^!*nV 
any t.^ ft p* 




Approved for ^fu 
Gl Training n? Hrriii n 

NATIONAL SCHOOLS 

iOS ANCEIES 37, CALIF. 

In Canada: 81 1 W Hastings St., Vancouver, 8. C. 



_jost Send 
Coupon- 



NATIONAL SCHOOLS 

TECHNICAL TRADE TRAINING SINCE 1905 
LOS ANGELES 37, CALIFORNIA 
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|GET FAST SERVICE MAIL NOW TO OFFICE NEAREST YOU! 
. NATIONAL SCHOOLS, DEPT RG-27 J 

I 4000 5. FIGUEROA ST. na 1 87 N. LA SALLE ST • 

LOS ANGELES 37, CALIF. OR CHICAGO 1, ILL I 

Hush free TV-Radio "Opportunity" Book and sample | 
lesson. No salesman will call. * 



□ Chech if interfiled ONLY tn Reitdfnl School lu.n.nl il lot tftfelei. 
VfTftANS, c;.f doir ol O.Kha/ar 



9 



FEBRUARY, 1957 



BEST BUILT 
YET 




BEST FOP 
EVERY SET 
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All Tung-Sol Tubes are engi- 
neered to one standard of 
quality — Blue Chip Quality, 
Whether they're for famous 
set makers or leading service 
dealers, Tung-Sol Tubes are 
identical in design and per- 
formance. Tell your supplier 
you'd rather have Tung-Sol! 

•TUNGSOL 

MAGIC MIRROR ALUMINIZED 

PICTURE TUBES 
RECEIVING TUBES 

TUNG-SOl ELECTRIC INC.. Newark 4. N. S. Sale, 
Offices: Atlanta, Go., Columbus, Ohio, Culver 
Cry, Calif., Dallas, Tex., Denver, Colo., Detroit, 
Mich., Irving (on, N J., Melrose Park, III., Newark, 
N. J., Seattle, Woih. 

TUNG-SOL mokej All-Gloii Sealed Beam Lamps, 
Miniature Lompi, Signal Flo»hert, Picture Tubes,, 
Radio, TV and Speciol Purpose Electron Tubes 
and Semiconductor Products. 




News 
/ Briefs 



SEAGOING OBSERVATORIES will 
permit the Navy's experimental ship 
Compass Island to know its exact posi- 
tion at any time without any help 
whatever from shore-based installa- 
tions. The special ships inertia I navi- 
ffatfoval system (SINS) which the 
Compass Island is testing determines 
latitude and longitude, true north and 
the ship's speed over the bottom. The 
Navy's chief interest in such a system 
is for use in missile ships, whose loca- 
tion must be known very exactly to 
permit them to launch a ballistic missile 
at a target whose coordinates are 
known, but it may also prove of value 
to all shipping. 

The miniature observatories, or celes- 
tial trackers, once pointed toward 
heavenly bodies, will automatically 
track them, giving information for use 
in checking and correcting the SINS. 
The trackers are mounted on a rigid 
tower isolated from ship flexures to 
give fixed reference planes for celestial 
computations. For further stabilization, 
special activated fins counteract roll so 
that the ship rolls only about 1.5 where 
without the automatic fins the roll 
would be 10 times as great. Both the 
servo-operated fins (which, inciden- 
tally, make the Compass Island the 
most comfortable ship in the Navy) 
and the inertial navigational system 
were developed by branches of the 
S perry Gyroscope Co. 

Ship's speed is indicated by a special 
sonar system in a large streamlined 
dome attached to the ship's hull. This 
system was developed by the Navy's 
Bureau of Ships and General Electric. 
The sonar dome earned the Compass 
Island the shipyard title of "ship with 
the droop snoot." 

TV TUBE FRAUDS are the subject 
of intensive investigation by the tube 
division of the Radio-Electronics-Tele- 
vision Manufacturers Association. Faced 
with the threat of the growing counter- 
feit racket in radio and television 
receiving tubes, a committee has been 
established to compile facts and survey 
the entire situation. K 1ST MA has em- 
phasized the necessity of cooperation 
between industry and law enforcement 
representatives and the importance of 
vigorous prosecution. 

RKTMA's general counsel, Glen 
McDaniel, was invited to appear before 
the Bronx County, N. Y., grand jury 
which is investigating the problem in 
that area. The grand jury had its reg- 
ular term extended to continue its 



investigation of the alleged electronic- 
tube racket which has caused heavy 
losses to manufacturers and others. 

Stanley Seltzer, Bronx service tech- 
nician, whose arrest and indictment on 
a charge of grand larceny in connection 
with the alleged racket had triggered 
the investigation, had his bail increased 
to $20,000. He was charged with forg- 
ing code numbers and trademarks on 
electronic tubes. The reprocessed tubes, 
it was said, were sold at a discount, 
with a fake 1-year guaranty, to dealers 
who believed them to be direct from 
the manufacturer. 

Because of the counterfeiting, it is 
believed that G-E has lost about $1 
million yearly and that RCA has been 
swindled out of nearly as much. More 
than 30.000 phony tubes have been 
seized by the Bronx District Attorney's 
office. 

FIRST ALL-COLOR TV CLINIC to 

be held in the Midwest was sponsored 
by the Television Service Association 
of Michigan. The meeting was open to 
all Michigan radio and TV service 
dealers and technicians. Scheduled at 
the Ft. Shelby Hotel, Detroit, Jan. 27- 
28, Michigan's Colorama" was publi- 
cized as a service and dealer clinic on 
color TV. 



Calendar of Events 

Detroit High-Fidelity Music Show, Feb. 1-3, 
Statler Hotel, Detroit. Mich. 
Los Angeles High- Fidelity Show, Feb. 6 9. 
Ambassador Hotel. Los Anireles. The West 
Coast Convention of the Audio Engineering 
Society will be held in conjunction with 
the show, Feb. 7 8. 

1 1*37 Transistor and Solid State Circuits 

Conference. Feb. 14 1.%. University of 

Pennsylvania. Philadelphia, Pa, 

San Francisco High- Fidelity Show. Feb. 

15-18. Hotel Whitcomh. San Francisco. 

Calif. 

Cleveland High-Fidelity Music Show, Feb. 
22 24. Hotel Hollenden. Cleveland. 
Pittsburgh Iligh-Fidelity Music Show. 
March 8 10. Sheraton Penn Hotel, Pitts- 
burgh. Pa. 

1957 Nuclear Congress and International 
Atomic Exposition, March 11 15, Conven- 
tion Hall. Philadelphia. Pa. 
IRE National Convention and Radio Engi- 
neering Show, March 18 21, New York 
Coliseum, New York, N. Y. Radio- Elec- 
tkonics will exhibit in Hooth 4103.) 



WALDEMAR B. KAEMPFFERT, sci- 
ence editor of T he yiew York Times 
for 2<5 years, died on Nov. 27 at the 
age of 79. One of the early science 
editors in journalism, Mr. Kaempfl'ert 
was outstanding in his ability to explain 
technical discoveries and principles to 
the laymen in popular language. 

He was born in New York City and 
majored in science at City College 
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LET VcVRY TECH PREPARE YOU IN 
^PARE TIME AT HOME AS AN \ 



ELECTRONICS 
TECHNICIAN 




NO PREVIOUS TECHNICAL EXPERIENCE 
OR ADVANCED EDUCATION NEEDED! 

Laborers and bookkeepers, store clerks, shop men, farm- 
ers, salesmen — men of nearly every calling — have taken the 
DeVry Tech program and today have good jobs or service 
shops of their own in Electronics. You don't have to quit your 
present job. If you are 1 7 to 55, see how you may get your- 
self ready for a future in the fast-growing Electronics field. 

Whether you prepare at home or in our well-equipped 
Chicago or Toronto Laboratories, you get sound, basic training 
in both principles and practice. At home, you use educational 
movies. You build actual circuits and test equipment. You read 
simple directions, follow clear illustrations. When you finish, 
you are prepared to step into a good job in an excitingly 
different field. You may even start a service shop of your own. 
Mail coupon for free facts today. 



Live-Wire Employment Service 




Put* you in touch with job 
opportunities— or help* you 
toward o hotter position in 
the plant whore you are 
now employed. 



Draft Age? 

We hove valuoble information 
for every man of droft age; so 
if you are subject to military 
service be sure to 
check the coupon. 
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A SAMPLE LESSON 

See for yourself how DeVry Tech trains 
you for reoi opportunities in Electronics. 
We'll olso give you a free copy of an 
interesting booklet, "Electronics and YOU 
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A One of North America's Foremost Electronics Training Centers'* 

j^^i _ _ Accredited Member 

of Notional 
Home Study Council 




Your Own 
Service Shop 



MAIL TODAY FOR FREE FACTS 



OeVry Technical Institute 
4141 Belmont Ave., Chicago 41, III., Dept. re^-m 
Please give me a FREE Sample Losson and your booklet, 
"Electronics and YOU." 



AGE 



Pleoie print 



APT. 



CITY . 



ZONE . 



. STATE 



[7] Check here if subject to military training. 

1090 DeVry Tech's Canadian Training Center is located ol 

626 Roselawn Avenue, Toronto 1 % Ontario 



DeVRY technical institute 

CHICAGO 41, ILLINOIS 

FORMERLY 

deforests training, inc. 
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ALLIED stake its- 36-year repujatioji in the 
Electronics fui'don your t omple.te su,cf e's-s 
and fullest setis'laction with KNlGHT-tflTS 
Join the trwo sa"hds who have discovered 
the ultimate in kit value in... 




a- 



>WEST COST because 
giant buying power passes biggest 
savings on to you ...you do the 
easy assembly and your finished 
iriSt^umen* equai in r orm A.*r.r 
and appearance to equiprnent selling 
for several times the knightkIT Cost. 
(Easy Payment Terms available, too.) 



knight-kits 



EASIEST TO BUILD because 
KNiGHT.K - 1 Step-and-Chek" InstruCfao'n 
manuals are marvels of clarity — it't 
jus! iHKe na«/L.ig * g ooo instructor ftt 
your side. Proved professional design 
and premium quality parts help 
in&ut* your building success. 
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MOMEY-IACK GUAR AMTII: 

When property tM«mbl«d ( K M I Cht • MIT it 
fully mt/t published tpecfficationt # 
or we refund your money. 



WHEN YOU BUILD A KNIGHT-KIT 

YOU BUILD THE BEST 



For » Complete Selection of 
Famous knight-kits 

SEE PAGES 83-89 



Available Only From 

ALLIED RADIO 

tOO N. Western Ave. Chicago 80, III. 



NEWS BRIEFS 

where he was elected to Phi Beta 
Kappa. His writing career started in 
1897 as assistant editor of The Scientific 
American. In 1911 Mr. Kaempffert was 
named managing editor of the maga- 
zine. Four years later he joined Popular 
Science Monthly as editor, holding that 
position until 1920. After freelancing 
in science for several years he became 
science editor of The Times in 1927. 
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In 1954 he became the first science 
writer to receive the Kalinga Prize, 
worth $2,800. He was nominated for 
the award by the British Association 
of Science Writers, which cited him 
for contributions to the public under- 
standing of science. 

''It is the business of the journalist/' 
he wrote in 1935, ''to present the dis- 
coveries of the laboratory so that the 
many will understand . . 

AIR TRAFFIC CONTROL made sig- 
nificant progress with an announcement 
by the Civil Aeronautics Administration 
that it had placed an order with Ray- 
theon for 23 long-range radar units. 
The equipment is part of a plan, an- 
nounced last April by Secretary of 
Commerce Sinclair Weeks, designed to 
handle a fourfold increase in U. S. air 
traffic with minimum delay and max- 
imum safety. 

The 23 radar units will be part of an 
expanding coast-to-coast traffic control 
network of more than 70 civil and 
military radar installations which will 
give controllers a picture of aircraft 
from 15,000 to 70,000 feet in virtually 
all the U. S. airspace, and of aircraft at 
lower altitudes on densely traveled 
routes. 

Each radar unit uses a giant 40-foot 
antenna and covers effectively more 
than 125,000 square miles. A single 
set can feed 15 monitor screens simulta- 
neously so that each controller on duty 
in a CAA center can have a picture of 
traffic movement. At present CAA con- 
trollers depend on position reports 
radioed in by pilots en route. 

Planes appear as light spots or pips 
on the radar scope (see photo) . An 
electronically projected map overlay on 
the scope permits the operator to pin- 
point instantly a plane's position along 
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( Continued) 

intercity airlanes shown on the scope. 
Plane detection is simplified because 
of the radar system's ability to select 
and reflect only moving objects. 

WORLD-WIDE TV will be possible 
with the advent of man-made space 
satellites. R. P. Haviland, G-E rocket 
expert, stated that the satellites can 
serve as relay stations in the world- 
wide system. The principle would be 
the same as that used when an airplane 
recently relayed several live TV pro- 
grams from Cuba to the U. S. With a 
satellite, the distances covered could 
be much greater because of the height 
of the relay station. 

The basic plan calls for four sat- 
ellite stations traveling 4,000 miles 
above the equatorial section of the 
Earth. The satellites would be spaced 
equally around the Earth so that one 
would be visible at any instant from 
any point in the equatorial region. A 
TV signal could then be transmitted 
from any ground location in this region 
to the nearest satellite and be relayed 
from satellite to satellite. At the proper 
location, the signal would be retrans- 
mitted to a receiving station on Earth. 

Each satellite would have to carry 
a receiver and transmitter. The major 
ground equipment would be a large 
directional antenna pointed toward the 
satellite. 

FM DEVELOPMENT ASSOCIATION 

has been formed recently with an aim 
toward developing and expanding the 
art and science of the FM industry. 
It will attempt to provide overall better 
programming and service to the listen- 
ing public, to find new means of revenue 
for the FM operator and to centralize 
the purchase of all basic components. 
President of the group is Robert L. 
Brazy of the Pan American Broad- 
casting Co. 

Among the various groups formed 
within the association is the multiplex- 
ing committee. It is their duty to co- 
operate with various manufacturers of 
this type equipment and to report on 
the performance of various systems 
when the completed installations have 
been made. 

THREE NEW TV STATIONS have 
gone on the air since our last report: 

WRAL-TV, Raleigh, N.C 5 

KNAC-TV. Ft. Smith, Ark 5 

KICA-TV, Clovis, N.M 12 

WHY Y-TV, Philadelphia, Pa., chan- 
nel 35, has temporarily suspended its 
activity. 

KGVO-TV, Missoula, Mont., channel 
13, changed call letters to KSMO-TV. 

KXLF-TV, Butte, Mont., switched to 
channel 4 from 6. 

The total of TV stations now operat- 
ing in the U. S. and its territories is 494 
(398 vhf. 96 uhf), including 22 non- 
commercial, of which 5 are uhf. 

Canada now has 38 TV stations, its 2 
new stations being: 

CHEK-TV. Victoria, B. C 6 

CFLA-TV, Goose Bay, Labrador . .8 

END 
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ALLIED'S 1357 

value-packed 356-page 

CATALOG 




the only COMPLETE catalog 
for everything in electronics 

• Latest Hi-Fi Systems and Components 

• Super-Value KNIGHT-KITS • P. A. 
Systems and Accessories • Recorders and 
Supplies • TV Tubes, Antennas, Acces- 
sories • Amateur Receivers, Transmitters, 
Station Gear • Test and Lab Instruments 

• Specialized Industrial Electronic Equip- 
ment • Huge Listings of Parts, Tubes, 

Transistors, Tools and Books... 
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SUPER-VALUE knlght-Ktts: Finest electronic 
equipment in money-saving Kit form — Test 
Instruments, Hi-Fi kits, Hobbyist kits, Ham 
kits. Easiest to build and you save more. 
EVERYTHING IN HI-FI: World's largest selection 
of quality Hi-Fi components and complete music 
systems — available for immediate shipment from 
stock. Own the best in Hi-Fi for less! 



EASY-PAY TERMS: Only 10% down, up 
to 18 months to pay. Available on orders over $45. 
Fast handling — no red tape. 



C^ua^ 3€^ti>~ L^ea/i^ 
ALLIED RADIO 

World's Largest Electronic Supply House 



Get allied's 1957 Catalog— it's 
complete, up-to-date— 356 pages packed 

with the world's largest selection 
of quality electronic equipment at lowest, 
money-saving prices. Get every buying advantage 
at allied: fastest shipment, expert personal help, 
lowest prices, guaranteed satisfaction . . . 



send for the leading 

electronic supply guide 



ALLIED RADIO CORP., Dept. 2-B-7 
100 N. Western Ave., Chicago 80, III. 
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Correspondence 





Essentially therefore, the gadget re- 
acts mostly to magnitudes and not to 
frequency. By shortening the time con- 
stant I find it much easier to differen- 
tiate between pop music and the an- 
nouncers. But shortening the time 
constant makes it harder to keep the 
talkers above the threshold. I thus 
added a little circuit which makes it 
possible to get two time constants — a 
short one below threshold and the nor- 
mal 8.8-second constant above (see 
diagram). The 270,000-ohm resistor R 
was arrived at experimentally, provid- 
ing a time constant of about 73 second. 
Anything much shorter than this keeps 
the announcer from being cut off; longer 
obliterates any difference between 
speech and music due to the rate of 
pulses. Since both the announcer and 
singer now have a tougher time getting 
over, I thought it wiser to reduce 

10 



"SPEECH-MUSIC" 
IMPROVEMENT 

Dear Editor: 

Thank you for Mr. Predmore's 
Speech-Music Discriminator. (Septem- 
ber, page fi2). It is excellently presented 
and the little gadget is a real wonder 
and a boon to suffering humanity. 

The discriminator was having a rough 
time with the more violent forms of 
pop music followed by mealy-mouthed 
announcers. I tried some experimenting 
to improve this condition. One of the 
things I noticed was that the singers 
have an unfair advantage over the 
announcer. He has to start from zero 
to reach a fixed flip voltage while the 
singer stands on a voltage platform 
erected under him by the orchestra. 
This makes it much easier for the 
singer to be cut off. I noticed also, by 
watching the vtvm, people generally 
speak more rapidly than they sing. 
Therefore, speech pulses are delivered 
to the memory capacitor at a faster 
rate than pulses from the vocalist. 
However, due to the long time constant, 
the voltages do not have much chance 
to decay before the next pulse arrives. 
1/2 12AX7 





An FCC license can be your 
Guarantee of Success in Electronics! 



AIL COUPON NOW.. 



Here's proof FCC Licenses are often secured in a 
few hours of study with our coaching at home in 
spare time . . , 



Every month our trainees 
get jobs like these: 



Institute t 
qualifying 



Boyd Daugherty: 



"I am pleased to inform you 
that I recently secured a 
position as Test Engineer 
with Melpar. Inc. (Subsidi- 
ary of Westinghouse). A 
substantial salary increase 
was involved. My Cleveland 
raining played a major role in 
me for this position.*' 
Boyd Daugherty 
105 (Joodwin Ct.. Apt. C 
halls Church, Virginia 



Irving Laing: 



^^^B "Your lessons are helping 
^rf^^Hl me a lot in my Navy work. 
~ ^P^^V ^ ou c o vet topics that were 
r ^^^^M n «t presented by the Navy 
J^^V :it the T School Your 
^3^H^ course has helped greatly to 
get my 2nd class FCC ticket. 
I am now a Radio and T.V, engineer at 
WTVS and WDTK in Detroit, Michigan." 

Irving L. Laing 
15887 Robson 
Detroit 27. Michigan 



Top Grade Employers Like These 

AMERICAN AIRLINES: "We are very Interested in receiving appli- 
cations from Cleveland Institute graduates." 

BENDIX RADIO: "We shall look forward to receiving completed 
applications from your students." 

PHILCO: "We have employed a great number of well qualified elec- 
tronics personnel who were graduates of Cleveland Institute." 

WESTINGHOUSE: "We would appreciate your listing our current 
openings in your monthly Job Opportunities." 

RADIO-ELECTRON ICS 
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Co »n>«efcio» 

LICENSE 



KING 



,NF o* MATlON 



WE GUARANTEE 

TO TRAIN YOU UNTIL YOU RECEIVE 

YOUR FCC LICENSE 

If you fail to pass your Commercial License exam after 
completing our course, we guarantee to continue 
your training, without additional cost of any kind, 
until you successfully obtain your Commercial license. 



RECEIVE ALL 3 BOOKLETS 



Name and Address License Time 

Walter Eggers, Pacific Grove 1st 12 weeks 

Paul Reichert, West Salem, Ohio 2nd 10 weeks 

Harold Phipps, LaPorte, Indiana 1st 28 weeks 

John H. Johnson, Boise City, Okla. 2nd 12 weeks 

James Faint, Johnstown, Pa. 1st 26 weeks 



Bob Thompson : 

In ii year and a half, he receive*! his first class FCC 
license. He isn't through yet. He is continuing his 
training with Cleveland Institute. His goal is much 
higher than his present position with Eastern 
Airlines, so. he is adding technical ' know-how*' 
to his practical experience. You can be sine he 
will go far. Bob Thompson 

2935 Iron wood Drive 
Nashville 14, Tennessee 

James Glen : 

When Jim enrolled, he was a temporary employee 
of the City of Tacoma, Washington. He was 
helping wire and install an interoffice phone 
system. In the space of 14 months, he completed 
the Master Course and received his first class 
license. He is now installing and maintaining 
mobile and microwave equipment. 

James S. Glen, Jr. 
2920 Knob Hill Road 
Tacoma. Washington 




Look To CLEVELAND 
Look To INSTITUTE 



Aerojet-General 
American Airlines 
American Telephone & Telegraph 
Co. 

Bendix Radio 
Braniff Airways 
Burroughs Corp. 
Capital Airlines 
Continental Air Lines, Inc. 
Convair 

General Electric 
Glenn t. Martin Co. 
Goodyear Atomic Corp. 
IBM 

*{Plus Ma 



International Telephone & Tele- 
graph Co. 
Mohawk Airlines 
Motorola 

North American Aviation, inc. 

Northwest Airlines 

Philco 

RCA 

Ryan Aeronautical Co. 
TWA 

Union Switch & Signal Co. 
United Airlines 
Western Electric Co. 
Westinghouse Electric Co. 
ny Others) 




CLEVELAND 
INSTITUTE 



Of RADIO ILICniONlCS 

lesson 

ASTER COURSE 




LA**-- 

fcxams 



FREE f 



Accredited by National Home Study Council 



Cleveland Institute of Radio Electronics 



Desk RE-2 4900 Euclid Ave., Cleveland 3, O. 

Please send Free Booklets prepared to help me 
get ahead in Electronics. I have had training or 
experience in Electronics as indicated below: 

Q Military Q Broadcasting 

Q Radio-TV Servicing Q Home Experimenting 

| | Manufacturing Telephone Company 

Q Amateur Radio □ Other 




In what kind of work are you 
now engaged? 



In what branch of Electronics 
are yau interested? 



Nome- 



, Age. 



Address. 



City- 



Zone 



State- 



Special Tuition Rates to Members of Armed Forces 



FEBRUARY, I 957 
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knight- 
kits 



ALLIED stakes its 36-ye,a_r reputation in the 
Elettronics'field on your complete success 
and fullest satisfaction with KNIGHT-KITS. 

Joifi mc inOuafluuS WuO liavc ui3CGV6f6u 

the ultimate in kit.value in . . . 




LOWEST COST because our 
giant buying power passes biggest 
savings on to you . . .you do the 
easy assembly and your finished 
instrument is equal in oerrormance 
ar^d appearance to equipment selling 
for several times the knicht-kiT cost 
{Easy Payment Terms available, too.) 



EASlE 

NMIGMT.M V 




EASIEST TO BUILD because 
knight- kit *Step-and-Chek" instruction 
manuals are marvels of clarity— it's 
iust like ha</ina a aood Instructor at 

your slue, rrwved pruicsiiunai design 
and premium quality parts help 
insure your building success. 



MON El 

When oroc 



■4- 



MONEY-BACK GUARANTEE: 

When properly assembled, kniCmt-kitS 
fully meet published specifications. 

c;- we reiujia youi money. 



HT-KIT 



BEST 



For a Complete Selection of 

Famous knight-kits 

SEE PAGES 83-89 



Available Only From 

LLIED RADIO 

100 N. Western Ave., Chicago 80, III. 



CORRESPONDENCE ( Continued) 

threshold down to about 2 volts. 

There is a price to pay for everything 
and in this case the price is that the 
announcer gets off a few more words 
than formerly. This brings me to 
Theilheimer's empirical law — better let 
an announcer talk than kill the music 
in mid-flight. 

The control settings must be made on 
speech, not on music. If the setting is 
made on music, particularly on a smooth 
passage, it is then possible for the 
gadget to flip on a rougher passage 
after which it never falls below thresh- 
old again. In short, the threshold must 
not be made into a sort of one-way 
valve. 

Wekner Theiliieimer 
New York, N. Y. 

3-WIKE LINE PLUGS 

Deai' Editor: 

The article "The 3-Wire Line Plug" 
on page 1 12 of the November issue 
amused me. Those grounding pigtails 
are a laugh. You are supposed to re- 
move a screw and insert the pig- 
tail and imagine your equipment is 
grounded. If you are in a public or 
other building where the wiring is in 
conduit or armored cable, then the 
equipment is grounded. But, the great 
majority of residences and many other 
buildings are wired with either open 
wiring or nonmetallic cable. With these 
types of wiring you will find that the 
outlet box is merely grounded to a dry 
wall and nothing more. There are also 
plastic boxes in use. 

Installing an adapter into an outlet 
like this is a huge joke and gives the 
user a false sense of security. The user 
has to be working on a grounded 
machine and have his body grounded to 
the machine or other ground to feel 
any leakage. In these cases, if the 
operator feels a nip, it is simpler and 
surer to reverse the wall plug and work 
in comfort. 

C. L. Van Liew 

Raymond, Wash. 

(In many cases portable electric 
tools are used around grounded ma- 
chinery, on damp ground or in cellars 
with concrete floors so we sincerely 
hope that no reader will wait for a 
nip to tell him that his tool is hot. 
Never use a tool that requires proper 
line-plug polarity to prevent a shock. 
Have it repaired at once by a qualified 
technician. Your first little nip may be 
a lethal nightcap. 

The article on the 3-wire parallel- 
blade grounding plug was prepared 
mainly to show readers how they could 
use equipment fitted with these con- 
nectors and explain why this fitting 
was adopted. We did not intend to 
imply that this fitting with its adapter 
invariably insures a positive ground. 
It is simply a more convenient means 
of making a ground connection when 
one is available at the oulet being used. 

After reading your letter and a sim- 
ilar one from another reader, we feel 
that we — like most equipment manu- 
{Con tinned on page lfi) 
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BC-358 sub-miniature IF input 
transformer for printed Circuits — 
4SSKC 




MDF-8S for G.E. RLD-041 & 045 



HVO-62 replaces Magnavox part 
360580-1, 360604-1, 360610-1 



BC-359 sub-miniature IF output 
transformer lor printed circuits — 
455KC 




MDF-84 for G.E. RLD-025 



MERIT COIL AND TRANSFORMER CORP. 
4427 N. Clark St., Chicago 40, III. 
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PHOTOFACT— the world's finest TV-radio service 
data comes to you... keeps you right up-to-the- 
minute on new model releases... is delivered 
automatically by your Parts Distributor as each 
new Folder Set is issued. Yes, for just 27* per day... 



PHOTOFACT 




can help you 




Exclusive PHOTOFACT features help you solve 
any service problem faster. ..help you earn more 

PHOTOFACT offers you complete coverage on over 30,000 TV, 
Radio, Amplifier, Tuner and Changer models. And photofact is 
a current service— keeps you right up with late model production- 
brings you these exclusive features... 

Full Schematic Coverage: Famous "Standard Notation" uniform 
symbols are used in every schematic. Diagrams are large, easy to 
read and handle. Wave forms and voltages are shown right on the 
schematic for fast analysis. Transformer lead color-coding and 
winding resistances appear on the schematic. Schematics are 
keyed to parts lists and to parts on chassis photos. 

Full Photographic Coverage: Photos of all chassis views are 
provided for each model; all parts are numbered and keyed to the 
schematic and parts lists for quicker parts identification and 
location. 

Alignment Instructions: Complete, detailed alignment data Is 
standard and uniformly presented In all Folders. Alignment fre- 
quencies are shown on radio photos adjacent to adjustment number 
—adjustments are keyed to schematic and photos. 

Tube Placement Charts: Top and bottom views are shown. Top 
view is positioned as seen from back of cabinet. Blank pin or locat- 
ing key on each tube Is shown. Charts include fuse location for 
quick service reference. 

Tube Failure Check Charts: Shows common trouble symptoms 
and tubes generally responsible for such troubles. Series filament 
strings are schematically presented for quick reference. 

Complete Parts Lists: Detailed parts list is given for each model. 
Proper replacement parts are listed (with installation notes where 
required). All parts are keyed to chassis photos and schematics 
for quick reference. 

Field Service Notes: Each Folder includes time-saving tips for 
servicing in the customer's home. Gives valuable hints for quick 
access to pertinent adjustments, safety glass removal, special 
advice covering the specific chassis, etc. 



with photofact by your side, you solve your 
service problems in Just minutes.. .you service 

MORE SETS AND EARN MORE DAILY... 



The regular monthly issues of Sam's photofact 
provide you with up-to-the-minute service data 
on new models as they are produced, for as 
little as lit per day! And this includes the 
"bonus" schematic service on new models hot off 
production lines to give you immediately the 
essential data you need. 

With a current photofact library at your 
fingertips, you can actually double your repair 
output, because you save valuable time on every 

job, YOU EARN MORE DAILY. 

Learn how easy it is to sign up with your Parts 
Distributor to receive all Sams* photofact Sets 
regularly as published each month. Learn for 
yourself how a small investment of only lit 
per day can mean greater income for you. 



SPECIAL OFFER: If you return the coupon 
below and indicate your interest In receiving 
photofact regularly each month, we will arrange 
to have delivered to you, absolutely free, a 
valuable and attractive Wall Holder for the "Index 
to Photofact Folders" as well as the latest copy of 
the Index. Be sure to give your Distributor's name. 



HOWARD W. SAMS & CO., INC. 
2205 E. 46th St., Indianapolis 5, Indiana 

□ I am Interested In receiving all new photofact Sets regularly 
as published each month. Send full details (I understand there is 
no obligation on my part, and that I will receive without charge, 
the latest "Index to Photofact'*, along with Wall Holder). 

□ I am a Service Technician: □ full time; □ part time. 

My Distributor is: 



Name:. 



Address: 



City. 



,Zone_ 



.State, 
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FASTFST SELLING TUBE TESTER 
IN THE WORLD 



75sts over 95%, 



POPULAR TV TUBES — IN 



OF ALL 
SECONDS 



Accurately moke* eoch tube test in seconds 
Checks overage TV set in minimum minutes 

Tests eoch tube for shorts, grid emission, gos 
content, leokage. ond dynamic mutual conductance. 

Ingenious life test detects tubes with short 
life expectancy. 

One switch tests everything No multiple 
switching. No roll chorts. 

Shows tube condition on "Good-Bod" scole 
ond in micromhos. Large 4Yttnth ploslic meter 
hos two highly occurote scofes colibroted 
0 6000 ond 0- 18,000 micromhos 

Awfomofic line Compensation is mointoined by o 
speciol bridge Ihot continuously monitors 
line voltage. 

Built-in 7-pin ond 9-pir 
on the panel. 



DYNAQUIK 

DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER 



One extra tube sale on each of 5 tails a day 
pays for the Model 500 in 30 days 

Enthusiastic comments like those above* come from 
servicemen all over the country. Actual experience shows an 
average of close to 2 additional tube sales per call. 

Instead of the "trial and error" method of substitution 
testing, the Dyna-Quik 500 quickly detects weak or 
inoperative tubes. Cuts servicing time, saves costly call-backs, 
shows each customer the true condition and life expectancy 
of the tubes in the set, and makes more on-the-spot tube 
sales. Helps keep customer good-will, give a better 
service guarantee, and make more profit. 

The B&K Dyna-Quik 500 measures true dynamic mutual 
conductance. Completely checks tubes with laboratory 
accuracy under actual operating conditions right in the home 
...in a matter of seconds. Saves time and work in the shop, 
too. Simple to operate. Easily portable £1 aaqc 

in luggage-type case. Weighs only 12 lbs. NET, 1U5! 

See Your B&K Distributor or Write for Bulletin No. SOO-E 



stroighleners ore mounted 






Model 1000 OYNA-SCAN Model 400 CRT Model 7S0 CALIBRATOR 

Picture ond Pottern Video Cothode Rejvvenotor Tester Designed to check ond odiuft 

Cenerotor Complete Flying Tests ond repairs TV picture test instruments with loboro 

Spot Sconner. Net. $199.92 tubes. Net. $24.95 tory accuracy Net. $54 95 



MoJcers of* Dyno Quik, CRT, 
DynaStan and Calibrator 




BaK MANUFACTURING CO. 

3726 N. Southport Ave. • Chicago 13, Illinois 
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RADIO-ELECTRONICS 




This is a brand new edition of the 
book which has launched thousands 
of men on good-paying careers in 
rad io-tv-electr on ics. 
It brings you completely up to date — 
answers important questions on new- 
est career developments in electronics, 
including Radar, Guided Missiles, 
Servomechanisms, Computers, as well 
as Aeronautical Electronics, Broad- 
casting (AM, FM, TV), Military, 
Navy and CAA Electronics, Commu- 
nications and Electronics Manufac- 
turing. 

This book, our Future in the New 
World of Electronics," also shows you 
how CRE1 Home Study leads the way 
to greater earnings in the booming 
electronics world. 

However, CKE1 docs not promise you 
a "snap." With an accredited techni* 
cal school such as this you must study 
to convert your ambition into techni- 
cal knowledge you can sell in the 
fabulous Electronics market. 
Since its founding in 1927, CREI has 
provided thousands of professional 
electronics men with technical educa- 
tions. During World War II, CRE1 
trained thousands for the Armed 
Services. Leading firms choose CRE1 
courses for group training in elec- 
tronics, at company expense, among 
them United Air Lines, Canadian 
Broadcasting Corporation, Trans- 
Canada Airlines, Douglas Aircraft 
Co., Glenn L. Martin Co., Columbia 
Broadcasting System, Ail-American 
Cables and Radio, Inc., Gates Radio 
Co., Canadair Ltd., Federal Electric 
Corp., and U. S. Information Agency. 
CREI courses are prepared by recog- 
nized experts, in a practical, easily 
understood manner. You get the 
benefit of time-tested study assign- 
ments under the personal supervision 
of a CREI staff instructor. This is ac- 
complished on your own time, during 
hours selected by you, and controlled 
by your own will power. This com- 
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The data that Launched 
Thousands of Careers 
1 is yours FREE 

Tells how you can be successful 
in RADIO-TV-ELECTRONICS 

Send for Your Free Copy Today! 



plete training is the reason that grad- 
uates find their CREI diplomas keys- 
to-success in radio, TV and Electron- 
ics. CREI alumni hold top positions 
in America's leading firms. At your 
service is the CREI Placement Bu- 
reau, which finds positions for ad- 
vanced students and graduates. Al- 
though CREI does not guarantee 
jobs, requests for personnel far ex- 
ceed current supply. Now is the time 
of decision for you. Luck will not 

ELECTRON H 
I Grow** mff%St fi 

Only those ^tb ^ 
, n ual training r and * > ^ 

D*- HWvtStiSc Co.. Inc. 



the 



propel you forward unless it finds you 
trained. Contacts won't budge you an 
inch unless you have the skill to back 
them up. The answer is: Technical 
Training . . . and willingness to learn. 
Together they will bring you in- 
creased earnings in this new Age of 
Electronics. Fill out the coupon below 
and mail it now. We'll promptly send 
you your free copy of "Your Future 
in the New World of Electronics." 
The rest — your future — is up to you! 

CREI also offers Residence Training at 

same high technical level in Washing- 
ton D C Classes start at regular inter- 
vals. Qualified residence school gradu- 
ates earn degree "Associate in Ap- 
plied Science." Check coupon if you 
prefer residence study, 
KOREAN WAR VETERANS: If eligible 
for training under the new G.I. Bill of 
Rights, check the coupon for full infor- 
mation 

Industry Calls for CREI 
training By Name . . . 
SO SHOULD YOU! 

Here you see an actual help 
wanted ad from the San 
Francisco Examiner, April 1, 
1956, one of many which 
specify "CREI or equal" 
training. This shows that in- 
dustry approves CREI train- 
ing, even insists on it. 



FILL OUT AND MAIL TODAY— BEFORE YOU FORGET ITF 



CAPITOL RADIO ENGINEERING INSTITUTE 

Dept. 142-W, 3224 16th St., N.W., Washington 10, D.C 
Accredited Technical Institute Curricula 

Please send me your course outline and FREE Illustrated 
Booklet "Your Future in the New World of Electronics"... 

describing opportunities and CREI home study courses in 
Practical Electronics Engineering. 

CHECK JD Practical Radio Electron! CS 'Engineering 10 
FIELD OF Broadcast Radio Engineering (AM, FM, TV) 

GREATEST Practical Television Engineering 

INTEREST )□ Practical Aeronautical Electron ics Engineering 



Name Age 

Street 

City Zone . .. . ... State 

CHECK: □ Home Study □ Residence School □ Veteran 



To help us Answer your re- 
quest intelligently, please 
give the following infor- 
mation: 

EMPLOYED 

BY 



TYPE OF 
PRESENT WORK 



SCHOOL 
BACKGROUND. 



ELECTRONICS 
EXPERIENCE 



IN WHAT BRANCH OF 
ELECTRONICS ARE YOU 
MOST INTERESTED? 



J 
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Since 191 4, General Industries precision built phonomotors 
have powered the phonograph turntables of the world. To- 
day, a complete line of speeds and types are available for 
any phonomotor application. For quality, dependability and 
economy, it pays to . . • 

RELY on GI phonomotors 



CORRESPONDENCE (Con'f horn poge 12) 

facturers using these plugs — were re- 
miss in not pointing out the danger in 
assuming that every outlet box and its 
cover plate mounting screw is grounded. 

Before installing a grounding type 
receptacle, it is of course necessary 
to make sure that the outlet box is 
grounded and that the system ground 
is secure and in good condition. Gen- 
erally, the system ground will be a 
heavy copper wire, bare or armored, 
running from the service entrance box 
to a cold-water pipe or a ground rod. 
If the outlet box you want to use is 
not grounded, have a qualified elec- 
trician check the installation and pro- 
vide adequate grounding. 

In the field, take every precaution 
when using electric tools. Provide a 
reliable connection from the adapter 
pigtail to a cold-water pipe or other 
approved ground. If you use alligator 
clips for convenience, anchor the ground 
line to the power cord and the pipe so 
the clips cannot be yanked off or the 
pigtail broken accidentally. Avoid using 
electric tool ft mi wet (/round or in damp 
locations. The additional time required 
with hand tools man <*dd years to your 
life.— Editor) 






MODEL SS3 — 3 speed 
MODEL SS4 - 4 speed 
2-pole motor 




MODEL RM4 - Single speed, 
4- pole motor 



MODEL DSS 
3 speed, 4-pole 
motor 
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MODEL D-104-pole shoded 
pole A. C. induction type 
for tope or disc recorders. 



the GENERAL INDUSTRIES co 



DEPT. GR 



ELYRIA. OHIO 



• Transistor Receivers Powered by Station's Signal 



• How to Construct a Class-B 
Hearing Aid 



• Constructing and Using a 
Versatile Probe Test 



• Texas Towers Guard Our Coasts • Build a Bookshelf Audio Amplifier 



• A Simple Transistorized 

Sine-and-Square-Wave Generator 



• Practical Slant on Color TV 
Servicing 



The MARCH issue ef RADIO-ELECTRONICS fees en sale February 26 at all better parts distributers and newsstands 

SUBSCRIPTION RATES 

One year $4.00 Two years $7.00 Three years $9.00 

RADIO-ELECTRONICS IS4 West 14th Street. New York II. N.Y 



H HE JOCKEYS RIDE AGAIN 

Dear Editor: 

My letter is in reference to the one 
entitled "Tube Jockey's" sent in by 
Mr. H. A. Highstone (December, 1956). 

I am sure Mr. Highstone began his 
career as a professional TV technician 
from his letter. It seems to me that 
a man who knows all the answers to 
TV defects should be president of some 
large electronic engineering firm in- 
stead of a small TV repair shop. 

If electronic engineers knew all the 
answers, TV's would come off the line 
perfect. 

If the so-called jockeys are honest 
in their diagnosis of the troubles, more 
power to them; they won't make the 
same mistakes again. I firmly believe 
there is plenty of room in the TV and 
radio servicing field for those who are 
honest and sincere because you must 
be honest with yourself before you 
can sell yourself to the customer. You 
may fool some of them for a while, 
but eventually they will find you out. 

My electronics schooling began with 
a home study course. The first lesson 
I learned was to be honest with your 
customers and they will do your adver- 
tising for you. 

Floyd Cox 

Cox TV Hospital 
Los Angeles, Calif. 

(If our correspondent will reread 
Mr. Highstone's letter carefully, he 
will note that it was not insisted that 
the "so-called jockeys" were honest in 
all their so-called findings. But if they 
were honest, the evidence indicates such 
fantastic ignorance that there can be 
no hope that "they won't make the 
same mistakes again." — Editor) end 



RADIO- ELECTRONICS 






Use 

RAYTHEON 

All-Set 

TV & RADIO 
> TUBES 




for all set replacement work! 



You'll save yourself trouble if you standardize 
on Raytheon "All-Set" Tubes for replacement 
work. 

Here's why: 

Raytheon "All-Set" Tubes are designed to give 
perfect service in many makes and models of re- 
ceivers because Raytheon sells Tubes to almost 



every set manufacturer. To satisfy the many and 
varying needs of so many manufacturers, these 
tubes must combine top quality performance and 
dependability. This successful combination makes 
Raytheon "All-Set" Tubes tops for replacement. 

Always use Raytheon "All-Set" Tubes to satisfy 
your "all-set" customers.- 



TV-Radio service is your business • • . serving you is ours 




RAYTHEON manufacturing company 

Receiving and Cathode Ray Tube Operations 

Newton, Mass. • Chicago, III. • Atlanta, Ga. • Los Angeles, Calif. 

Raytheon makes ( Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, 
all these C Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes. 
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Bell Telephone Laboratories Salutes Three 
New Nobel Prize Winners 



Drs. John Bardeen, Walter H. Brattain and William Shockley 
are honored for accomplishments at the Laboratories 



The 1956 Nobel Prize in Physics has 
been awarded to the three inventors of 
the transistor, for "investigations on 
semiconductors and the discovery of the 
transistor effect." 

They made their revolutionary con- 
tribution to electronics while working at 
Bell Telephone Laboratories in Murray 
Hill, IV J. Discovery of the transistor was 
announced in 1948. Bell Laboratories is 
proud to ha\e been able to provide the 
environment for this great achievement. 

• I)r. Bar (I een is now with 
Shod: ley Semiconductor 



This is the second Nobel Prize 
awarded to Bell Telephone Laboratories 
scientists. In 1937 Dr. C. J. Davisson 
shared a Nobel Prize for his discovery 
of electron diffraction. 

Such achievements reflect honor on 
all the scientists and engineers who work 
at Bell Telephone Laboratories. These 
men, doing research and development 
in a wide variety of fields, are contribut- 
ing every day to the improvement of 
communications in America. 

the University of Illinois, and Or. Shock- ley is with the 
Laboratory of Beck man Instruments, Inc., Calif. 



Bell Telephone Laboratories 

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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RADIO-ELECTRONICS 



You Can Train at Home for Good Pay Jobs in 

RADIO-TELEVISION 



Fast Growing Industry Offers Good Pay, Security, Bright Fvture 





J. E. SMITH 
Founder 



Add to Your Income Starting Soon 

Make *10-*15 a Week Extra 
Fixing Sets inYour SpareTime 

Soon after enrolling, many N.R.I, students 
start earning extra money fixing neighbors' 
radio sets. Many earn enough extra to pay 
entire cost of course and provide capital to 
start their own full time Radio-TV business 
after getting N.R.I. Diploma. If you want a 
job with a future, find out how you can train 
at home for Radio- Television. Mail Postage 
Free postcard for Sample Lesson. See how 
practical it is to learn at home. Get 64-Page 
Catalog, too. See equipment you get, out- 
lines of courses, facts about opportunities in 
this growing field. Prices of N.R.I. Courses 
are low, terms easy. 




Training PLUS OPPO RTUNITY is the ideal com- 
bination for success. Today's OPPORTUNITY 
field is Radio- Television. Over 125 million home 
Radios plus 30 million sets in cars and 40,000,000 
Television sets mean big money, opportunity for 
trained Radio-Television Technicians. More than 
4,000 Radio and TV Broadcasting stations offer 
interesting and important positions for techni- 
cians, operators. Color Television, portable TV 
sets, Hi-Fi, other developments assure future 
growth. Radio, Television are both growing. Need 
for trained technicians is increasing! 

Find Out What Oldest and Largest Home 
Study Radio-Television School Offers You 

Since 1914 for more than 40 years N.R.I, has been training 
ambitious men at home in spare time for Radio-TV. Thousands of 
successful graduates say N.R.I/s 50-50 training method is a fast, 
easy, effective way to higher earnings, desirable jobs. Carefully 
planned experiments and practice with equipment supplied free of 
extra charge, bring basic principles, techniques to life right in your 
own home. Find out what dependable training can do for you. 

You Learn by Doing— Get Practical 
Experience with Kits N. R. I. Sends 

Nothing takes the place of practical experience. 
As part of N.R.I. Servicing Course you build 
AC-DC Radio Receiver and Vacuum Tube Volt- 
meter shown below. Use them to make tests, 
conduct experi- 
ments, get practical 
experience. All 
equipment yours to 
keep. 




See Other Side 



N.R.I. Training leads to good pay jobs like these. BROADCASTING: 

Chief Tetrwiician, Chief Operator, Remote Control Operotor. SERVICING: Home and 
Auto Radtat, P. A. Sytterm, Television Receiver? Electronic Control* FM Radio*, Hi-Fi 
SHIP AND HARBOR RADIO: Chief Operator, A»»i»tant Operator, Radiotelephone 
Operator. POLICE RADIO: Transmitter Operator, Receiver Serviceman. GOVERN- 
MENT RADIO: Operator in Army, Navy, Marine Corps, Coast Guard, Forestry Service 
Ditpotcher Airways Radio Operator. IN RADIO PLANTS: Design Assistant, Trans 



— _ _ car our and mail card now — _ 



mitter Design Technician 



AND MANY OTHERS. 



N.R.I. TRAINED THESE MEN 

Thanks. N. 



Engineer 



3 



I.R.I, for Good Start 

"Right now I am doing 
spa re- time repairs on 
Radios and Television. 
Going into full time 
servicing soon." C. HIG- 
GINS, Waltham, Mass. 

with Station WHPE 

"I operated a successful 
Radio repair shop. Then 
I got a job with WPAQ 
and now 1 am an engi- 
neer for WHPE." VAN 
W. WORKMAN, High 
Point, N. C. 



1^1 



Quit Jobto Start Business 

"I decided to quit mv 
job and do TV work full 
time. I love my work 
and am doing all right 
financially." W. F. 
A C-~A KLINE, Cincinnati, 
J^i . Ohio 

Started His Way up 

"I was a cab driver earn- 
ing $35 a week. Then I 
enrolled with N.R.I 
Now tester with TV mak- 
er. .1 H. SHEPHERD. 
Bloomington. Ind. 




SAMPLE LESSON NO 5,4 0E0! 

AND CATALOG w T 

BOTH FREE U 



This card entitles you to Actual Lesson on Servicing, shows 
how you learn Radio-Television at home. You'll also receive 
64-Page Catalog. 

NATIONAL RADIO INSTITUTE, Dept. F 
Washington 9, D. C. ^ 

Please mail me the FREE sample lesson and 64-Page 

Catalog. (No Salesman will call.) ^ W^t)\ 0 « 

Name Age ^^S^ 

Address ^"^dftf 
City Zone State Jp 

Approved Member, National Home Study Council 



Practice Servicing-Communications with Kits of Parts N.R.I. Sends 




YOU BUILD AC-DC 
Superhet Receiver 

N.R.I. Servicing Course includes all 
needed parts. By introducing defects 
you get actual servicing experience 
practicing with this 
modern receiver. 
Learn-by-doing. 



YOU BUILD 

Broadcasting Transmitter 

As part of N.R.I. Communications Course 
you build this low power Transmitter, 
learn commercial broadcasting operators' 
methods, procedures. Train for your FCC 
Commercial Operator's License. 





YOU BUILD Signal Generator 



You build this Signal Generator. 
Learn how to compensate high fre- 
quency amplifiers, practice aligning 
typical I.F. amplifiers in receiver 
circuits. 
Make tests, 
conduct ex- 
peri merits. 



YOU BUILD Vacuum Tube 
Voltmeter * 

Use it to earn extra cash ^S^afN^ 
fixing neighbors' sets; Jm^^ ^ 

bring to life theory 4 
you learn from >5r" 
N.R.I.'s easy-to- 
understand texts. 




Radio-Television Can Give You 
a Good Job with a Future 



N.R.I. Graduates do Important Work 
— Get Important Pay 





Chief Engineer 

with Station 

"I am Chief Engineer of 
Station KGCU in Mandan, 
N. D. I also have my own 
spare time business serv- 
icing high frequency, two- 
way communications sys- 
tems." R. BARNETT, Bis- 
marck, N. D. 



Paid for Instruments 

out of Earnings 

"I am doing very well in 
spare time TV and Radio. 
Sometimes have three TV 
jobs waiting and also fix 
car Radios for garages. I 
paid for instruments out of 
earnings." G. F. SEAMAN, 
New York, N. Y. 



Has Own Radio-TV 

Business 

"We have an appliance 
store with our Radio and 
TV servicing and get TV 
repairs. During my Army 
service, N.R.I, training 
helped get me a top rated 
job." W. M. WEIUNER, 
Fairfax, S. D. 



See Other Side 



FIRST CLASS 
Permit No. 20-R 
(Sec. 34.9, P. L. & R.) 
Washington, D. C. 



BUSINESS REPLY CARD 

No Postage Stamp Necessary If Mailed In The United States 



POSTAGE WILL BE PAID BY 

NATIONAL RADIO INSTITUTE 
16th and U St*., N. W. 

Washington 9, D. C 




Here is a line of work that people respect a vocation where you 
can advance, win a place for yourself, earn good pay and gain 
much personal satisfaction in what you are able to do. And you 
can learn at home in your spare time. Smart fellows everywhere 
are using their spare time to develop new knowledge, new skills. 
They know it is the trained man who gets ahead, gets the better 
job, drives the better car, is respected for what he knows and can do. 

Be a Skilled Technician 

The technical man is looked up to. He should be. He does important 
work, gets good pay for it. Radio-Television offers that kind of 
work. There are more than 40 million Televisions, 150 million home 
and auto Radios. Millions more are sold each year. There are 
splendid opportunities for the man well trained in Radio- Television 
Servicing or Broadcasting. Micro- Wave Relay, Aviation and Police 
Radio, Two- Way Communications for buses, taxis, trucks, etc. are 
expanding making more jobs, greater opportunity. 

You Can Train in Spare Time 

Keep your job until you're ready for a better one. Learn at home. 
N.R.I. Courses are planned for men who can study only during 
spare time. You get many kits to build equipment, get practical 
experience. You work on circuits common to both Radio and TV. 
Equipment you build "brings to life" things you learn in N.R.I.'s 
easy-to-understand texts. Experienced N.R.I, instructors, techni- 
cians, specialists devote full time to making sure you get the best 
and simplest Radio-TV training. Train as fast or as slow as you like. 

Tested Way To Better Pay 

N.R.I. Training is practical, thorough. You get the benefit of 
N.R.I.'s 40 years experience training men for success in Radio- 
Television. Most successful N.R.I, men start without any knowledge 
of Radio, many without a high school education. Find out what 
Radio-Television training can mean to you. Make a decisive move 
today toward becoming one of that select group — a Radio-TV 
Technician. Send for Actual Lesson and 64-Page Catalog, both 
FREE. NATIONAL RADIO INSTITUTE, Dept. F, Washington, D.C. 



SAMPLE LESSON AND 
CATALOG 

both FREE 



CUT OUT AND MAIL 
POSTAGE- FREE CARD 



MODEL 280SW (shown right) 

• Double stacked array PLUS high 
frequency elements. 

• All Aluminum Construction. 

• Mounts on any mast up to l 3 /£". 

• QUICK-RIG design for speedy 
one man installation. 

• Complete with stacking bars. 

MODEL 180SW ...same as 
280SW only not double stacked. 

MODEL 180 ... . QUICK-RIG 8 
element "Lazy-X" Conical. 

MODEL 280 quick-rig 

double stacked "lazy-X" Conical. 




Proven Unquestionably • 
the best performing at 
the lowest possible price! 

RADIART. . . the name you can depend upon 

for QUALITY and VALUE . . . offers a COMPLETE . . 

and NEWLY ENGINEERED line of superbly 

performing TV antennas at an economy price. 

Carefully tested under all conditions . . . each 

of these new models is guaranteed to be the best 

performing at the lowest possible price. 



SUBSIDIARY OF 






LZX 100 single array 

LZX 101 single array, unassembled 

LZX 200 8 element conical com- 
pletely assembled, stacked array 
LZX 201 8 element conical unas- 
sembled, stacked array 
LZX 150 single array 
LZX 151 single array,unassembled 

LZX 250 6 element conical assem- 
bled, stacked array 

LZX 251 6 element conical unas- 
sembled, stacked array 



THE RADIART CORPORATION j CLEVELAND 13. OHIO 
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OPERATES YOUR WHOLE BENCH & SHOP 



YOU'LL START AND END EACH WORKING DAY 

WITH THE POWER-LAB 
For the first time tn the industry, one instrument 
takes the place of more than 1 1 pieces of equip- 
ment and makes you wonder why no one ever 
did this before . . . the most useful, often used, 
test device in your shop. 

Here's the story . . . now, you can get all this 
COMPLETE IN ONE KIT (kit or wired): 

★ A BATTERY ELIMINATOR 

★ A BATTERY CHARGER 

★ A HIGH CURRENT LINE VOLTAGE VARIAC 

★ AN AC LINE VOLTAGE METER 

★ AN AC LINE AMMETER 

★ AN AC LINE WATTMETER 

★ AN AC LINE ISOLATION TRANSFORMER 

★ A LOW VOLTAGE, HIGH CURRENT AC SUPPLY 

★ A DC LINE VOLTAGE VARIABLE SUPPLY 

★ A DC HIGH CURRENT AMMETER 

★ AN AGC BIAS BOX 




MODEL 711 

(100 Watts of Isolation) 
MODEL 713 

(300 Watts of Isolation) 



71 IK- $49.95 kit 
71 iw- $64.95 wired 

713K- $62.95 kit 
713W-$79.95 wired 



When you buy POWER-LAB by Precise, you get all 
the advantages of owning a battery eliminator 
for servicing auto radios (even signal seekers), 
an AC-DC Converter, a supply for transistor sets, 
AND OF MAINTAINING A CONSTANT 115 volts in 
checking on TV set variations. You can even run 
the set down to 105 volts for testing for hori- 
zontal jitter and back up to 125 volts for high 
voltage breakdown, thereby eliminating the 
cause of many call-backs due to arcing . , . PLUS 



. . . PLUS . . . PLUS ... the 101 uses you'll find 
each day for POWER-LAB versatility. 

Just look at these specs ... the switches used 
are more than ample to carry related loads re- 
quired and the quality of every component is 
EXCELLENT. You could easily pay three to four 
times the price of the POWER-LAB for the equip- 
ment to perform only a few of the functions of 
the POWER-LABI 



ALL SPECS BELOW ARE FOR MOO. 711 AND 713 UNLESS OTHERWISE SPECIFIED 



There's NO OTHER INSTRUMENT LIKE THE POWER-LAB ON THE MARKET. Here again, Precise 
engineering is proud to be the first to supply a need that has too long existed in the 
service trade. 

Your Distributor will be proud to show you THE POWER.' LAB 





VOLTS 


MAXIMUM 


CONTINUOUS 


Low Voltage OC 


2 ranges 0-1 5v Full Wave 

0 30v Full Wave Bridge 


20 amps* 
20 amps* 


10 amps* 
10 amps* 


Low Voltage AC 


0-24v 




20 amps 


High Voltage AC 


No Isolation 90-140 volts 


20 amps 
2000 watts 


10 amps 
1000 watts 


High Voltage AC 


Model 713 with Isolation 
90-140 volts 




3 amps 
300 watts 


High Voltage AC 


Model 71 1 with Isolation 
90-140 volts 




1 amp 
100 watts 


High Voltage OC 


110-180 volts 


.1 amp** 


075 amp** 



Prices slightly higher in the West. Prices and 
specifications subject to change without notice. 



'Depending on voltage. 
'May be increased up to 10 < 



WRITE FOR CATALOG RE 2-7 



I amperes at additional cost. 

SEE THE MANY MORE PRECISE INSTRUMENTS AND PROBES AT YOUR DISTRIBUTOR TODAY! 




DEVELOPMENT CORP. oceanside, new york, u,s.a. 



earn PRACTICAL RADII 
with 'rMliUM^ 




Prepare for a Good Paying Job -Or Your Own Business 



I Will Train You at Home in 

RADIO-TELEVISION 

On Liberal No Obligation Plan!" 

vrf V 

New Equipment! New Lessons! Enlarged \Y 
Course! The true fa<ts are yours in my ^ 
big new catalog . « . YOURS FREE . . . 
JUST MAIL COUPON! 

I can train and prepare you in as little as 
10 months to step into the big opportunity 
Radio-Television service field. Train without 
signing a binding contract . . . without obli- 
gating yourself to pay any regular monthly 
amounts. You train entirely at home in spare 
hours . . . you train as fast or as slowly as 

you wish. You'll have your choice of THREE SPRAYBERRY TRAINING 
PLANS . . . planned for both beginners as well as the more experienced 
man. Get the true facts about the finest most modern Radio-Training avail- 
able today . . . just mail the coupon for my big new 56 page fact-filled 
catalog plus sample lesson— both FREE. 

Train the Practical Way-with Actual Radio-Television Equipment 

My students do better because I train both the mind and the hands. Sprayberry 
Training is offered in 25 individual training units, each includes a practice giving 
kit of parts and equipment ... all yours to keep. You will gain priceless practical 
experience building ihe specially engineered Sprayberry Television Training Re- 
ceiver, Two- Band Radio Set, Signal Generator, Audio Tester and the new Spray- 
berry 18 range Multi-Tester, plus other test units. You will have a complete set 
of Radio-TV test equipment to start your own shop. My lessons are regularly 
revised and every important new development is covered. My students are com- 
pletely trained Radio-Television Service Technicians. 




Frank L. Sprayberry 
President, Sprayberry 
Academy ol Radio 



NEWEST 
DEVELOPMENTS 

Your training 
covers U H F, Color 
Television, F M, 

Oscilloscope 
Servicing, High 
Fidelity Sound 
and Transistors. 



See for Yourself ... Make Your Own Decision 
...Mail Coupon Today! 

The coupon below brings you my big new catalog plus 
an actual sample Sprayberry Lesson. I invite you to read 
the facts ... to see that I actually illustrate every item 
I include in my training. With the facts in your hands, 
you will be able to decide. So salesman will call on you. 
The coupon places you under no obligation. Mail it now, 
today, and get ready for your place in Radio-Television. 



I^l addition to ■modern* less r on training, I ,al»<£ give yoju 
plenty of ho r me practice pn actual Rodio*Tel«visiot 
ea>v>ment . . you will build 'and u*e the, unit* iKowff 
her* jpivi nSa.hy mc7re M All 'ttyi equipment is your* tfi 
keep "^"P ey,e^b» n 9 »\e>d to $et up your tl\pp 



SPRAYBERRY ACADEMY OF RADIO 

111 North Canal Street, Dept. 20-H, Chicago 6, Illinois 



Mail This Coupon For Free Facts and Sample Lesson 



SPRAYBERRY ACADEMY OF RADIO 

Dept. 20-H, 1 1 1 N. Canal St., Chicaqo A, HI. 

Please rush all information on your ALL-NEW Radio-Tele- 
vision Training Plan. I understand this does not obligate me 
and that no so/esman will call upon me. Include New Cata- 
log and Sample Lesson FREE. 




Name.. 



Age_ 



Address 
City 



.Zone State- 
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From the originator 

Of the 6BQ6GT • 6CU6 • 6DQ6 

Tl PS ON 
RE PLACI NG 
HORIZONTAL 
AM PLI F I E R S 




No one tube satisfactorily replaces the 
6BQ6GT, 6CU6, and 6DQ6 ... or their 
heater- voltage variations. CHS knows he- 
cause, foreseeing the need for each of these 
three families of horizontal amplifiers, CHS 
originated the TJQ6, CU6, and MJQ6. The 
latter two were designed: 1. With increas- 
ingly greater safety margins to combat high 
voltage and heat. 2. With improved sweep 
characteristics. 

In general, replacement of each tube should 
be with the original type. Hut in some sets, 
larger, wider-angle picture tubes using 
higher voltages place overloads on the 
original horizontal amplifiers. Here replace- 
ment should be a step upwards at a time: 
CU6 for 'BQ6 . . . *Dg6A for 'CU6. Follow- 
ing these rules will give reliable safety 
margins and neither too little nor too much 
sweep, especially important in receivers 
with no horizontal width control. 

Another good rule is to replace them all 
with CBS tubes. The reason is logical. It's 
better to use CHS originals . . . because 
CHS has had more experience in making 
them better. 




Reliable products 
through Advanced' 

Engineering 



CBS-HYTRON. Danvers, Mass. 
A Division of 

Columbia Broadcasting System, Inc. 



RADIO-ELECTRONICS 



RCA offers you the 
finest training 
at home in 
Radio-TV 
electronics, 





TV servicing, 
Color TV 

SEND FOR THIS FREE 
BOOK NOW! 




The instruction you receive and equipment you 
get (and keep) will start you on your way. Pay- 
as-you-learn. You pay for only one study group 
at a time. This 52 page book contains complete 
information on Home Study Courses for the be- 
ginner and the advanced student. 



RCA INSTITUTES, INC. 

A SERVICE Of RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 



RCA Institutes, Inc., Home Study E-27, 
350 West Fourth Street New York 14, N. Y. 
Without obligotion, send me FREE CATALOG 
on Home Study Courses in Rodio, Television 
and Color TV. No salesmon will coll. 



Nome 



Pleoie Print 



Address . 
City 



Zone 



Stote 



VETERANS 
KOREAN G-l 
Check Here 
PL550 

□ 



FEBRUARY, I 957 



25 




another 



LITTELFUSE 





ACTUAL SIZE 




service 



Tear on dotted line 



r 



The new Limited Current (LC) fuses are being used by more 
and more TV set manufacturers. The LC fuses are designed to 
protect the TV set manufacturer, the serviceman and the set 
owner by making it mechanically impossible to replace a fuse 
with anything but another fuse of the proper amperage range. 

LC fuses demand exact replacement. 

The table printed below is a quick check list to speed stock 
planning and replacement identification by TV set brands. The 
cross reference table is designed to fit the top of the LITTELFUSE 
fuse caddy. For additional copies see your Littelfuse jobber. 



LITTELFUSE 



NAME 

Admiral 

Admiral 

Admiral 

Airline (Montgomery Ward) 

Bendix 

Capehart Forntworth 

CBS Columbia 

Coronodo 

Crosley (Eldorado) 

DuMont 

Emerson 

Emerion 

Emerton 

Fireilone 

General Electric 

Motorola 

Olympic 

Packard* Bell 

Packard* Bell 

Packard. Bell 

Pockord.Bell 

Philco 

Raytheon 

Raytheon 

RCA 

RCA 

Setchal Corlton 

Silvertona ' 

Sllvertone 

Sfromberg Carlton 

SylvonJa 

fruatona 

Wettlnghouse * 

We»tlnflhoo»# ' 

Wettinghoute * 

Zenith 

Zanltli 

•Color TV 



FUSE DESCRIPTION 



*3/l 0 amp 
•3/4 amp 
*2 amp 
4/10 amp 
2 amp 
1/2 amp 

1- 6/10 amp 
4/10 amp 

2- 8/10 amp 
3/4 amp 
6/10 amp 

1 amp 
1-1/4 amp 
4/10 amp 

1- 1/4 

2 amp 
3/8 omp 
2/10 amp 

•3/1 0 omp 

1/2 omp 
*3/4 omp 

7/10 omp 
■14 omp 
'1/2 amp 

3/10 amp 
"3/4 amp 

2*1/2 omp 
'3/10 amp 
'3*1 /2 amp 

1/4 omp 

2- 1/2 amp 
4/10 amp 

'1/2 omp 

'3 4 omp 

'7 omp 

1/4 omp 
3/10 amp 



Type C 
TypaC 
Type C 
Type N 
Type N 
Type N 
Type N 
Type N 
Type N 
Type N 
Type N 
Type N 
Type N 
Type N 
Type N 
TypaC 
Type C 
Type N 
TypeC 
Type N 
Type C 
Type N 
Type N 
Type N 
Type C 
Type C 
TypeC 
Type N 
Type N 
Type N 
Type C 
Type N 
TypeC 
TypeC 
TypeC 
Type N 
Type N 



LF PART 

NO. 

332.300 

332.750 

332002 

333.400 

333002 

333.500 

33301 .6 

333.400 

33302.8 

333.750 

333.600 

333001 

3031 .25 

333.400 

3331.25 

332002 

332.375 

332.200 

332.300 

333.500 

332.750 

330001 

333.250 

333.500 

332.300 

332.750 

33202.5 

333.300 

33303.5 

333.250 

33202.5 

333.400 

332.500 

332.750 

332007 

333.250 

333.300 



Des Plaines, III. 



LITTELFUSE INC. 



c»d of this C0l 0/f 

Introducing RTTA'S C» 
Color TV Technician Course 



1. C Ion* B S . M A. 
Pr«iiden>, Rodio-Tele vision 
Training AllOCioltOn. 
£>fCotiv« Director. Pierce 
School of Radio & Television. 



(for men wifh previous radio & TV training) 

COMPLETE! DEPENDABLE! 

RTTA offers you the most complete and practical Color Tele- 
vision Technician Correspondence Course, tt includes the latest, 
up-to-the-minute data and procedures for the servicing and 
maintenance of all Color TV receivers and equipment. Be pre- 
pared — gain your share of those profits ahead! This course 
uses the same step-by-step approach found so successful in the 
teaching our other famous courses to thousands of men. Starting 
at the transmitter the lessons guide you through the develop- 
ment and transmission of the composite Color TV signal. With 
an overall view of how the receiver function each circuit is then 
analyzed in a simple, easy-to-follow manner that make learning 
fast and accurate. 



Sy/vania Nov/ Sponsoring 
RTJA'i Color TV Technician Course 
One of the notion's lorgest electronics manufacturers 
and marketers Sylvonio Electric Products Inc. in its 
continuing effort to cooperote with independent service 
deolers is now sponsoring the RTTA Color Television 
Technician Course. 

The Color Television Technician Course is being made available to 
authorized Sylvania Dealers throughout the 48 states who are inter 
ested in 
servicing. 




expanding their knowledge and experience in Color TV 



|I4 1HUKOUGH LbSSOTSTST] 

Color Television Technician Course 

1 AN INTRODUCTION TO COLOR 

2 FORMATION OF THE COLOR SIGNALS 

3 THE CHROMA SIGNALS 

4 GENERAL OPERATION OF THE COLOR 
TELEVISION RECEIVER 

5 PICTURE TUBES FOR COLOR TELEVISION 
RECEIVERS — PART I 

6 PICTURE TUBES FOR COLOR TELEVISION 
RECEIVERS — PART II 

7 DETAILED OPERATION OF THE COLOR 
TELEVISION RECEIVER 

8 THE CHROMINANCE CHANNEL 

9 COLOR TELEVISION CIRCUITS — PART I 
IO COLOR TELEVISION CIRCUITS — PART II 
1 1 ADJUSTING THE COLOR TV RECEIVER 

12 COLOR TV TEST EQUIPMENT 

13 TROUBLESHOOTING THE COLOR TV RECEIVER 

14 SERVICING PROCEDURE 



Other RTTA Courses 

covering oil phoiei of Rodio FM ond TV 

Rodio-F/M-Twfe vision Technician Training 
My Rndio-FMTelevision Technician Course is especially 
prepared for men with no previous experience or train- 
ing. I have trained hundreds of men for successful 
careers in rodlo-television-electronics. Many of then) 
had only a grammar school education and no previous 
experience whatsoever in the field. 

Expert FM'TV Technician Training 
My FM-TV Technician Course lets you take full advantage 
of your previous experience — either civilian or Armed 
Forces. YOU CAN SAVE MONTHS OF TIME. Train at 
hone with kih ol ports, plus equipment to huiid TV 
RECEIVER. ALL FURNISHED AT NO EXTRA C0*T I 
Practical TV Studio Technician Course 

(For men wifh previous radio & TV training) 
I train you at home for an exciting to pay job as the 
man behind the TV camera. Work "on location" at re- 
mote pick-ups I Available if you want it . . . one-week 
course of oracticol work on TV studio equipment at Pierce 
School of Radio S TV, our associate resident school in 
New York Cfty. ^ x 

It i, 
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Radio-Television Training Association 



52 EAST 19th STREET • 

Licensed by fhe Sfofe of New York 

FEBRUARY, 1957 




NEW YORK 3, N. Y. 

* Approve! for Vefmran Training 




Challenge: Help develop the "first 
electronic control center for a nationwide 
network of automated factories 



Think of it . . . Completely automatic factories, hun- 
dreds of miles apart, all operated by a single Remington 
Rand Univac^ computing system. Flow of materials, 
processing, quality control, packaging, even market 
analysis, controlled from the electronic 4 * brain center" 
♦ . , control so complete that when a shift in the wind 
changes the draft of a chimney at a distant plant, the 
computer corrects the firing of a boiler. 

Far fetched? Not at Univac. The Univac team of 
scientists, engineers and technicians has already de- 
signed the completely automatic factory. They have 
built a computer (Univac Scientific) capable of remote 
control of ten to a hundred factories. The next step — 
central control of chains of automated plants — will 
completely revolutionize American industry. 

This is the kind of challenge that awaits you at 
Univac. As a Univac engineer or technician you'll 
find top salaries, excellent working conditions and 
opportunities unlimited — unlimited as the future of 
Univac itself. 



IMMEDIATE OPENINGS FOR: 

FIELD LOCATION ENGINEERS with a college degree in a scien- 
tific or engineering field and experience in electronics. Extensive 
electronic background may substitute for some college. Many 
opportunities for rapid advancement. 

FIELD LOCATION TECHNICIANS with technical school beck- 
ground ond preferably some experience in electronics. These 
positions can leod to full engineering responsibility. 



Send Complete Resume to: 



DIVISION OF SPERRV RAND CORPORATION 

MR. PHIL WILSON 
Dept. SJ-1 0 

1902 W. MINNEHAHA AVENUE, ST. PAUL W4, MINNESOTA 



«Reg. U.S. Pat. Off. 
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NBW DYNAMIC 
CONDUCTANCE 

TUBE & TRANSISTOR 
TESTER #666 

KIT $69.95 

WIRED $109.95 



COMPLETE with steel cover and handle. 

SPEED, case, unexcelled accuracy & thorough- 
ness T«-M* all recrWInff tube» (& pic tubes with 
adapter). Composite indication of Cm, Cp & peak 
emission. Simultaneous »el of any 1 of 4 combina- 
tions of 3 plate voltages. 3 screen voltages, 3 ranges 
of continuously variable grid voltage (with 5% 

accurate pot). New nrriea.strlnu vnltajiesi for 600, 

450, 300 ma types. Sensitive 200 ua meter. 5 ran*™ 

meter •ensitlvlly (\*c shunts 8c 57c pOt). 10 SIX- 

position lever s^itchrs: free-point connection of 
each tube- pin. 10 pushbutton* s rapid Insert of 
any tube element in IcakaKC test circuit fr speedy 
sol. of individual sections of multi section tubes in 
merit tests. Direct. readin* of intcr-clcmcnt leakage 
In ohms. New gear-driven rollchart. Check s n.p-n 
« p.n-p tran»utors: separate meier readings of 
collector leakage current ft Beta using internal dc 
power supply. 




""COLOR 

and Monochrome 
DC to 5 MC LAB & TV 

5" OSCILLOSCOPE #460 
KIT $79.95 
WIRED $129.50 

• Features DC Amplifiers! 

Flat from DC 4.5 mc, usable to 10 mc. VERT. 
AMPL.: sens. 25 rms mv/in; input Z 3 megs; 
direct-coupled & push-pull thruout; K- follower 
coupling bet. stages; 4-sicp frc-j-conipcnsalcd at- 
tenuator up to 1000:1. SWEEP: perfectly linear 
10 cps- 100 kc (ext. cap. for range to 1 cps); 
pre-s<-t TV V A II positions * auto. sync. ampl. 
lim. PLUS: direct or cap. coupLng; bal. or unbal. 
inputs: edge-lit engraved lucite graph screen; dim- 
mer; filter; bezel fits std photo eriuipt. High inten- 
sity trace CRT 0.06 usee rise time. Push-pull hor. 
ampl flat to 400 kc, sens. 0.6 rms mv/in. Built-in 
%olt. calib. Z axis mod. Sawtooth & 60 cps outputs. 
Astig. control. Retrace blanking. Phasing control. 




N£W TV-FM 
SWEEP GENERATOR 
& MARKER #368 
KIT $69.95 
WIRED $119.95 



Entirely electronic sweep circuit (no mechanical 
devices) with accurately-biased increductor for 
excellent linearity. Extremely flat RF output: new 
ACC circuit automatically adjusts osc. for max. 
output on each band with min. ampl. variations. 
Exceptional tufting accuracy: edge-lit hairlines, 
330° scale. Swept Osc. Range 3-216 mc in 5 fund, 
hands. Variable Marker Range 2-75 mC in 3 fund. 

band*; 60-225 mc on harmonic band. Xtal-eon- 
irolled Marker Osc, 4.5 mc xtal supplied. Ext. 

Marker provision. Sweep Width 0-3 mc lowest 
max. deviation to 0-30 mc highest max. dev. 2- way 
blanking. Narrow range phasing. Attenuators: 
Marker Size. RF Fine. RF Coarse (4-stcp decade). 
Cables: 50-ohm term, output, 'scope horiz., scope 
vertical with isolation probe. — ^ 




The specs are the proof. . . 



J NEW BES^BUYS by nEICO 



Y*i 



HIGH FIDELITY PREAMPLIFIER 




.HF61A KIT $ 24 95 , WIRED $ 37 95 

With Power Supply: * HF61 KIT $ 29 95 , WIRED $ 44 95 

Will not add distortion or detract from the wide- 
band or transient response of the finest power 
amplifiers at any control settings. High quality 
feedback circuitry throughout plus the most com- 
plete control Sc switching facilities. Heavy-gauge 
solid brushed brass panel, concentric controls, 
one-piece* brown enamel steel cabinet for lasting^ 
attractive appearance. Feedback-type, thorp cut- 
off (12 db/oetuve) scratch & rumble filters. Low- 
distortion feedback equalization : 5 niOSt Common 

recording curves for LPs & 78s including RIAA. 
Low-distortion feedback tone controls: provide 
large boost or cut in bass or treble with mid-frcqs 
& volume unaffected. Centralab prlntcd-drcult 
Senior **Compentrol" loudness eontrol with Con- 
centric lerel Control. 4 hi-level switched Inputs 

(tuner, tv, tape, aux.) & 3 low-level Input* (sepa- 
rate front panel low-level input selector permits 

concurrent use of changer & turntable). Proper 

pick-up loadinc & atenuatlon provided for all 

quality cartridges. Hum hoi. control. DC super- 
imposed on filament supply. 4 convenience out- 
lets. Extremely flat wideband freq. rcsp. i — 1 db 
8-100,000 cps; ±0.5 db 12-50,000 cps. Extremely 
sensitive. Negligible hum, noise, harmonic or IM 
distortion. Size: 4-7/8" x 12-5/16" x 4-7/8". 8 lbs. 



60-WATT Ultra-Linear 
HIGH FIDELITY POWER AMPLIFIER #HF60 
with ACR0 TO-330 OUTPUT TRANSFORMER 

KIT $ 72 95 WIRED $ 99 95 

Superlative performance, obtained through using 
the world's finest component* & circuitry, at an 
incredibly low price. Circuit comprises EF86 low- 
noise voltage amplifier direct -coupled to 6SN7GTB 
cathodc-coup ed phase imerter driving a pair of 
Ultra-Linear connected push-pull EL34 output 
tubes operated with fixed bias. Rated power out- 
put: 60 w (130 w peak). IM Distortion <60 & 
60O0 ept» at 4:1) : less than 1 % at 60 w; less than 
0.5% at 50 w. Harmonic lNatoriion: less than 
0.5% at any freq. between 20 cps 8c 20 kc within 
1 db of 60 w. Sinusoidal Freq. Resp.t at 1 w: ±0.1 
db 5 cps to 90 kc; at 60 w: ±0.1 db 16 cps to 90 
kc. Square Wave Resp. : excellent from 20 cps to 25 
kc; 3 usee rise-time. Sensitivity: 0.55 v for 60 w. 

Damping Factor: 17. Inverse Feedback: 21 db. 
ACRO TO-330 Output Transformer (fully potted) . 

CZ34 extra-rugged rectifier (Indirectly-heated 
cathode eliminates high starting \oltage on electro- 
lytics & delays B-f- until amplifier tubes warm up). 
Input level control. Panel mount fuse holder. 
Both bias and bias-balance adjustments. Std octal 
socket provided for pre amplifier power take-off 
remote on-off switching. Size: 7" x 14" x 8". 30 
lbs. Matching cover available. 



new 

COMPLETE with Preamplifier, Equalizer 

& Control Section 
20-WATT Ultra-Linear Williamson-Type 
HIGH FIDELITY AMPLIFIER #HF-20 

KIT *49 95 WIRED $ 79 95 

A low-cost, complete-facility amplifier of the 
highest quality that sets a new standard of per- 
formance at the price, kit or wired. Rated Power 

Output: 20 W (34 W peak). IM Distortion <60 & 
6000 cps/4:l) at rated power: 1.3%. Max. Har- 
monic Distortion between 20 « 20,0<>0 cps at 1 
db under rated power: apprOX. 1 %. Mid-band 
Harmonic Distortion at rulc«l power: 0.3%. I*»*er 

Response <20 w) : ±0.5 db 20 20,000 cps; ±1 .5 db 
10- 40,000 Cp* Freq. Rcsp. ( V\ w) : ±0.5 db 13- 
35,000 cps; ±1.5 db 7-50,000 cps. 5 feedback 

equalizations for L1»S 78s. Low-distortion feed- 

back tone controls: large boosts or cuts in bass or 
treble with mid-freqs. volume unaffected. Loud- 
ness control & separate level set control on front 
panel. Low Z output to tape recorder. 4 hi-level 
switched inputs: tuner, tv, tape, aux; 2 low-level 
inputs for proper loading with all cartridges. Hum 
bal. control. DC supei imposed on filament supply. 
Extremely fine output transformer: interleaved 
windings, tight coupling, careful balancing, grain- 
oriented steel. Wi" x 15" x 10". 24 lbs. 
Matching co\er available. 



See the "BEST BUYS" NOW IN 
STOCK at your nearest distributor. 
Fill out coupon for FREE CATALOG. 



Prlro i% hiKher on West Coajt. 




(Eica 



tVj f COMPLETE with FACTORY-BUILT CABINET- 
2-WAY HI-FI SPEAKER SYSTEM #HFS1 $ 39 95 



Genuine 2 way book-shelf size speaker system. Jensen 
heavy duty 8" woofer (6.8 oz. magnet) & matching Jensen 
compression-drher exponential horn tweeter with level 
control. Smooth clean bass fc crisp extended highs free of 
coloration or artificial brilliance, r act-ry-bullt tuned bass 
reflex birch hardwood cabinet (not a kit) constructed to 
high quality standards. Neutral acoustical grille cloth 
framed bv a smooth-sanded solid birch molding. Freq. 
Itenp. measured 2 ft. away on principal axis in anechoic 
chamber with I watt input - Woofer: ±4 db 80-1800 cps; 

Tweeter: ±2 db 2800- 10,000 Cps; Crossover Region: 1800- 

5") G 2800 cps, shift in !c\cl over this region depends on tweeter 
F/ level control setting. Power-handling capacity: 25 watts. 

jf Size: 23" x 11" x 9". 19 lbs. Wiring Time: 15 min. 




84 Withers Street, Brooklyn 11, N. Y. 



Turn page for other £ICO a<f. 
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the specs prove 
who's best! 

for COLOR & Monochrome 
TV servicing 



mm 




#324 

RF SIGNAL GENERATOR 
KIT $26.95 WIRED $39.95 

l.»0 k« m 43.> tnc with ONE genera In r J 
Better value than generators selling at 2 
or 3 times its cost! Idea! for I F-R F align- 
ment , signal tracing & trouble-sltootinR 
of TV, FM, AM sets; marker gen.; 100 
cps audio testing; lab, woik. 6 fund. 
rai»K«s: 150-IOOkc. 1O0-l20Oke, 1.2-3.5 
tnr, 3.5-11 inc. 11-37 inc, 37-1*5 inc; 
1 liarmoiiir band 111-435 mc. FrCq. 
accurate to ±1.5%; C: I vernier tuning 
& excellent spread at most tmj>ortant 
alignment frcqs. Etched tuning dial, 
plexiglass windows, edgc-lh hairlines. 

Colpitis KF OSC. tlircctlv platc-modii- 
latc«l hy K-followrr for improved mod. 
Variable depth of int. mod. 0-50% by 
-100 cps ColpittS OSC. Variable -ain ext. 

amplifbr: only 3.0 v needed for 30 % 

mod. Tut r« t-itioiin led coils stiip-luned 

for max. accuracy. ! inc & Coarse (3-step) 
RF attenuators. RF output 100,000 uv; 
AF sine nave output to 10 v. 50-olun 
output /. 5-way jack-top binding posts 
for AF in /out; coaxial connector 
sltielded cable for RF out. I2AU7, 
I2AV7, selenium rectifier; xmfr -oper- 
ated. Deep-etched satin aluminum panel; 
rugged grey wrinkle steel cabinet. 
8" x 10" x Wa". 10 lbs. 



N6W! 

PEAK-to-PEAK 
VTVM #232 
& UNI-PR0BE 

(pat. pend.) 

KIT $29.95 
WIRED $49.95 



Half-turn of 
probe-tip 
selects DC 
or AC-Ohms. 

Urn-Probe — exclusive with EICO — 
only 1 probe performs oil functions! 

Latest ciicuitty, high sensitivity & pre- 
cision, wide ranges & versatility. Calibra- 
tion without removing f rom ca |,|„ct. 
New balanced bridge circuit. High Z 
input for negligible loading. 4 Vi" meter, 
can't burn-out circuit. 7 n»n*ak.ip ranges 
on every function 4 functions: + DC 

Volts. —DC Volts, AC Volts, Ohms. Uni- 
form 3 to I scale tatio for extreme wide- 
range accuracy. Zero center. One zero- 
adj. for all functions ranges. 1% 
precision ceramic multiplier resistors. 
Measure directly pcak-to-pcak voltage of 
complex & sine waxes: 0-4, 14, 42, 140, 
420, 1400. 4200. DC/RMS sine volts: 
0-1. 5, 5, 15. 50, 150. 500. 1500 (up to 
30.000 v with MVP pro Ik * 250 mc with 
PRF probe). Ohm.*: 0.2 ohms to 1000 
megs. 12AU7, GALS, selenium rectifier; 
x fm i -operated. Deep-etched satin alumi- 
num panel, rugged grey wrinkle steel 
cabinet. *W x 5" x 5". 7 lbs. 
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Tells you how to SAVE 50% on 
your test equipment costs! 




Pii Tube Test Adapter 



TUBE TESTE* 
#625 

KIT $34.95 
Wired $49.95 

• tests 600 
mil series 
string type 

tubes 

• illuminated 
roll-chart 

$4.50 




VACUUM TUBE 
VOLTMETER #221 

KIT $25.95 
Wired $39.95 
• 

DELUXE VTVM 
#214 (7V2" METER] 

KIT $34.95 
Wired $54 95 



SINE 




& SQUARE WAVE AUDIO 
GENERATOR #377 
KIT $31.95 
Wired $49.95 

Rang»i tine, 20- 
200,000 cps; 
iqugre, 6 0- 
5 0,000 c p I . 
Resp. ±1.3 6b 
60-150,000 cps 
Accuracy ±3^fe. 




RF SIGNAL 
GENERATOR 
#320 
KIT $19.95 
Wired $29.95 
150 kc-34 mc, 
calibrated har- 
monics to 102 
mc. Pure or 
mod. RF, & 
Colpitts osc. 
400 cps sine 
outputs. 




#944 FLYBACK 
TRANSFORMER ft 
YOKE TESTER 

KIT $23.95 
Wired $34.95 

• fast check all 
flybacks & yokes 
in or out of set. 

• spots even 1 
shorted turn! 




6 V ft 12V BATTERY ELIMINATOR ft 
CHARGER #1050 



RETMA CAPACITANCE 
SUBSTITUTION BOX 
#1120 
KIT $5.95 Wired $9.95 



0 



RETMA RESISTANCE 
, SUBSTITUTION BOX 

0 




KIT $5.95 
Wired $9.95 



Range 500 kc- 
228 mc on fund. 
Cont. sweep 
width control, 
0-30 mc. 

KIT $34.95 
Wired S49.95 



TV/FM SWEEP GENERATOR #360 
5MC-4.5MC CRYSTAL $3.95 ea. 




Sep. hl-galn rf 
& lo-gain audio 

inputs. 
Special noise 
locator. Calibra- 
ted wattmeter. 

KIT $24.95 
Wired $39.95 



DELUXE MULTI-SIGNAL TRACER #147 





5" PUSH-PULL 
OSCILLOSCOPE 
#425 
KIT $44.95 
Wired $79.95 

7" PUSH-PULL 
OSCILLOSCOPE 
#470 
KIT $79.95 
Wired $129.50 



NEW! 
REDI-TESTER 
#540 
KIT $12.95 
Wired $15.95 

Multi-range ac/dc 
voltmeter, amme- 
ter, ohmmeter, 
wattmeter, leak- 
age checker for 
home & auto re- 
pairs. 




1% accuracy on 
all 7 ranges. 
Range 75 kc- 
150 mc. 
Volt reg. 

KIT $39.95 
Wired $59.95 



DELUXE RF SIGNAL GENERATOR #315 



R-C BRIDGE 



Reads 0.5 ohms 
-500 megs, 10 I 
mmfd-5000 mfd| 
power factor. 

KIT 
$19.95 

Wired 
$29.95 




20,000 Ohms/Volt 
MULTIMETER #565 

KIT $24.95 
Wired $29.95 



1000 Ohms/Volt 
MULTIMETER 
# 536 

KIT $ 1 2.90 
Wired $14.90 



ft R C-L 

#950B 



COMPARATOR 



— « -mm 






VTVM PROBES 


KIT 


Wired 


Peak-to-Peak 


$4.95 


$6.95 


RF ... 


$3.75 


$4.95 


High Voltage Probe 


1 


$6.95 


High Voltage Probe 


2 


$4.95 


SCOPE PROBES 






Demodulator 


$3.75 


$5.75 


Direct 


$2.75 


$3.95 


Low Capacity ...... 


$3.75 


$5.75 



EICO 



84 Withers St. • Brooklyn 11, N. Y. 

Prices 5% higher on West coast 
and subject to change without notice. 
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RADIO-ELECTRONICS 



ELECTRONIC EX 



. . . 7W</vV Experimenters 



FIFTY-ODD years ago, just after the turn of the century, 
the wireless art was just emerging. It caught the imagi- 
nation of the younger generation as nothing had in 
memory of man. Every mechanically handy youngster 
began experimenting with wireless: receiving, transmitting 
or both. Long-distance communication via the Hertzian 
waves became an obsession — a must for every wide-awake 
youth. 

Then occurred the sinking of the S.S. Republic on Jan. 
23, 1909, when, thanks to wireless operator hero Jack Binns' 
CQD (now SOS), almost 500 people were saved from a 
watery grave. This was the first time in history that radio 
was used in sea rescue.* 

Binns' exploit caused a countrywide — if not worldwide — 
sensation. Almost immediately the first radio boom in the 
U. S. began. Hundreds of thousands of young men — and 
many older ones — caught the radio fever in earnest. The 
few concerns that sold wireless components were swamped 
and could not keep up with the demand. 

In those days, there was, of course, no voice nor music 
broadcasting; all traffic was by dots and dashes — Morse code. 
Large commercial stations were few. Hence, the wireless 
amateur, just born, took over and soon the air — it was then 
called ether — was filled with myriads of calls and answers, 
most of them clashing head on. There being, of course, no 
Government or other regulating authority in those days, 
everybody helped himself to a wavelength, whether it inter- 
fered with the big commercial stations or not. 

Reception at that time was mostly by coherer or auto- 
coherer. Fortunately, at this psychological moment, there 
occurred a great technical advance that helped usher in the 
coming Radio Age. 

It was the invention of the detector. First came Prof. 
Reginald Fessenden's electrolytic detector, and then Dr. 
Greenleaf W. Pickard's long line of crystal detectors, begin- 
ning with the silicon detector and many others. Later came 
a profusion of others such as the Carborundum, the peroxide 
of lead, the cartridge self-contained electrolytic, the galena, 
the iron pyrites and the Perikon to mention only a few. 

While de Forest's audion — the first vacuum tube — was 
invented in 1906, it was many years later before it was sold 
in quantity. This was mainly due to patent reasons and to 
World War I, which interferred with its mass manufacture. 
Moreover, the first vacuum tubes sold by unauthorized manu- 
facturers were not very efficient. They were also compara- 
tively expensive. 

The period from 1909 until the advent of broadcasting in 
the early Twenties was certainly the heyday of the young 
art. When broadcasting finally arrived, young radio Amer- 
ica was ready. The beginning 'Twenties launched the second 
radio boom, far and away surpassing the first one in magni- 
tude. Now millions of people, young and old, became in- 
terested in radio set building — commercial receivers not 
having arrived as yet. Most of these home-built sets were 
crystal receivers with headphones. Loudspeakers were still 



* See also the account of "Operator Binns' Wireless Losr." Feb.. 1009, 
issue Modern Elkctkics, the first (iemsback radio publication. 



Radio-Electronics 



Hugo Gernsback, Editor 



PERI MENTATION 



Are Tomorrow s Leaders . . . 



in their infancy and there was indeed no need for them — the 
signals made audible by the crystal were too weak and there 
were no practical, reasonable priced amplifiers. 

Then, suddenly and dramatically, in the early Twenties, 
the vacuum tube, now more or less perfected, made its com- 
mercial appearance. It swept from the scene almost every- 
thing that had existed before. Detector sets, headphones, 
all went out to make way for the magic tube, the amplifier 
and the raucous loudspeaker. Commercial, factory-made re- 
ceivers inundated the country by the millions— and around 
the 'Thirties most of the original radio experimenters had 
become a thing of the past. The exception was a large num- 
ber of shortwave fans and the ever-growing radio hams. 
The reason for the demise of the true radio experimenters 
was that good receivers had become cheaper than experi- 
menters could build them. 

Since that time, radio experimenting as a countrywide, 
almost universal hobby has lagged. True, there are still 
thousands of radio experimenters today pursuing the art as 
of old, but communication is no longer the sole incentive. 

Indeed, if we read the future aright, a new boom is in the 
making, not a radio, but an electronic, experimenter's boom. 
The time seems to be ripe for the movement. 

The intense, continuous publicity concerning the great 
shortage of technical men, electronic engineers and spe- 
cialists seems to have had its effect on the present young 
generation. 

Cycles have a way of repeating themselves and it is very 
possible that all the ingredients for a new boom are at hand. 

The transistor is a most powerful incentive to the new 
crop of experimenters. Its price already is within reason, 
and manufacturers tell us that 25-cent transistors will soon 
be here while the 10-cent type is a distinct possibility under 
mass production. 

The new and coming electronic experimenters will not be 
as much interested in broadcast reception as were their 
grandfathers. Instead, they will seek their thrills — and 
practical knowledge — in high fidelity, simplified electronic 
computers, robots, solar electronic exploration and exploita- 
tion, a vast array of electronic games for entertainment and 
amusement, electronic toys, house communicators, transistor 
burglar alarms, transistorized clocks and watches, remote 
control switches — the list is endless. 

The year 1956 was the first in which a number of enter- 
prising manufacturers began to put out transistor experi- 
mental kits for youngsters below 15. This is a good begin- 
ning and augurs well for the future. It would seem certain 
that 1957 will see a far greater array of kits and components 
for the eager electronic experimenter of all ages. 

Willi the Russian* already having outdistanced the liiiled 
States in the number of technicians, our country today is at 
a critical stage in its history. Our culture and our very life 
depends on rapid technical progress — particularly electronic 
progress. Let our young electronic experimenters rise to the 
occasion and fill the breach. Let us not forget, too, that 
the young electronic experimenters of today will be the elec- 
tronic engineers, technicians and leaders of our electronic 
industry of tomorrow. — 
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AUDIO— HIGH FIDELITY 






A livingroom setback is made 
into a beautiful hi-fi rack 

Bv FRAXCIS COLAGUOR! 



Portion of the hi-fi 
rack. TV chassis is 
mounted above pic- 
ture tube. Section 
on right contains 
amplifiers, tuner, 
preamplifier and 
record changer. 



Fig. 1, left — Layout and dimensions of 

vertical separator. 
Fig. 2, right (detail of Fig. 1)— Install- 
ing the shelf standards. 



THE idea of planning the entertain- 
ment wall started about 2 months 
after we moved into our new 
house. The aches and pains of 
moving day had subsided, a long and 
dreary winter was about to envelop us 
in its shroud of boredom — and my wife, 
Emily, announced with unbeatable fem- 
inine conviction that she had had 
enough of repeatedly stumbling over 
cables supposedly hidden beneath the 
rug and picking up seeming yards of 
connecting wires with her vacuum 
cleaner. 

Together we surveyed our livingroom. 
A setback along one of our walls about 
18 inches deep and 9 feet long caught 
our eyes and stirred our imaginations. 
There was the answer — a sort of super 
house-broken relay rack. 

Any hi-fi fan will agree that the relay 
rack is the most efficient way to mount 
equipment, and here right before us was 
a natural for it. A careful study of any 
room, I believe, will reveal possibilities 
as good or perhaps better. Our possibili- 
ties were almost too good to be true. 
We had a space from floor to ceiling of 
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NOTCHES FOR 
H/4"X2" BRACES 



Fig. I 




SHELF STANDARD 



Fig. 2 
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ample width to accommodate a tele- 
vision set, record changer, amplifier, 
tuner, speaker enclosures and record 
cabinet. We had space to burn. We 
could also display handsomely some of 
our modest collectors' items. Every 
time we sat and looked at that blank 
wall our equipment and our objets d' art 
mentally fell into a different pattern, 
until we realized that one of the major 
features we wanted in our recreation 
wall was versatility. 

Now we knew what we wanted, but 
the how-to had not yet become clear. 
Flexibility was a must. I thought it 
would present many complex problems, 
but actually it lent itself to a simplicity 
that I had not dreamed possible. 

One 9-foot recess divided itself into 
four equal parts, each about 26 inches 
in width after allowing for the thick- 
ness of the dividing partitions. This 
dimension, I discovered after some 
research, would accommodate any equip- 
ment that I would ever use. The mate- 
rial I selected for the five vertical 
compartment separators was \ -inch 
Novoply, an artificial, nonwarping ply- 
wood made of compressed shavings. 
Each separator was cut 18 inches wide 
and 6 feet 9 inches long. The lower front 
corner of each was notched to take a 
1 x 4-inch kick plate (Fig. 1). The 
back edge of each separator was notched 
3 inches from the bottom and 12 inches 
from the top to accommodate a 1 V* x 2- 
inch lateral strip. 

The next operation is one that is not 
absolutely essential if the tools are not 



The complete hi-fi setup. Paneling cov- 
ers the TV chassis and audio amplifier. 



I)ropped speaker board shows speaker 
mounting and cabinet construction. 
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Wharf edale speaker compartment show- 
ing speaker mounting and hole into 
closet behind. 

available, but it improves the appear- 
ance of the finished product. It con- 
sists of running a dado the full length 
of each separator to accommodate metal 
shelf standards (Fig. 2). These stand- 
ards are designed for flexible shelf 
placement, being divided into Vfc-inch 
steps along their 6-foot length. They 
are available at most hardware stores. 
The dado should begin at the top of the 
separator and run for 6 feet with a 
depth sufficient to recess the standards 
flush with the surface. Two dados were 
necessary in each side of each separa- 
tor. I took great care to rout opposite 
sides of a separator so that the dados 
were not back to back. If a routing tool 
is not available, the standards may be 
mounted on the surface. 

Next the 1U x 2-inch strips cut 9 
feet long were screwed into the notches 
in the back edge of the Novoply sep- 
arators provided for them, thus spac- 
ing the partitions 26 inches apart. The 
kick plate was then nailed into place 
in the notch prepared for it. A tem- 
porary diagonal brace was nailed across 
the front edges for rigidity and align- 
ment. This assembly took place on the 
livingroom floor. Erecting the assem- 
bled dividers and sliding them into the 
recess was a simple task. The hori- 
zontal strips attached in the notches at 
the rear of the separators were screwed 
to the rear wall studs and the end sep- 
arators were fastened to the studs form- 
ing the recess. 

The next step was to install the Novo- 
ply section that was to form the bottom 
of the overhead speaker enclosure. This 
was screwed down into the top edges 
of the separators, finally squaring and 
holding them. Next the shelf standards 
were installed in the dadoed grooves, be- 
ing careful that corresponding slots of 
all standards were the same distance 
from the floor. 

Installing the equipment 

Now for the speaker enclosure. I had 
a space 15 inches high and 9 feet long 
in which to mount my two speakers, a 
G-E 1201-A and RCA SL-12. The 
bottom is in place, the top, back and 
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sides are formed by the walls and ceil- 
ing of the recess so all that remains is 
the front panel. The lumber for this 
panel was 1*4 -inch material. It was 
screwed to vertical cleats fastened to 
the sidewalls. In addition I hinged it 
to the bottom of the enclosure so that 
when the screws were removed, it could 
be easily dropped by one person, even 
with the weight of the two speakers 
mounted on it. You can see from the 
photographs that this panel lends itself 
to a variety of decor. 

I also have a Super 12/CS/AL 
Wharfedale speaker which I decided to 
mount in one of the compartments. Be- 
hind the wall at the back of the recess 
is a cellar stairway and a closet. I 
found that a good spot for locating this 
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Fig. 3 — The hi-fi audio arrangement. 

speaker enabled me to cut through the 
wall into the closet. This gave me a 
backless enclosure (the compartment) 
3 feet high, 26 inches wide and 16 inches 
deep, plus the 40 cubic feet of volume 
in the closet. Thus I had an infinite 
baffle of approximately 50 cubic feet. 

The final stage of the project was ar- 
ranging the compartments and install- 
ing the rest of the equipment. Besides 
the Wharfedale speaker enclosure, the 
TV alone of all the components had to 
remain stationary. Perhaps one spot 
alone in the wall is best for viewing, 
and we were fortunate in that this par- 
ticular spot backed on the cellar stair- 
way. This made it possible for me to 
cut out a section of the wall so I could 
get enough depth for the neck of the 
picture tub^ and also allow proper ven- 
tilation for the TV chassis. 

Our television receiver is a converted 
21-inch set. It was originally a 10-inch 
RCA 630 model. I made the conversion 
with a type 201 Yl RCA Converkit 
which contained a 231 Tl universal 
transformer and a type 2111)2 anastig- 
matic deflection yoke. After these two 
parts were installed I found that I could 
not get a full vertical raster. This was 
corrected by replacing the vertical out- 
put transformer with an RCA type 
226T1 unit. The high-voltage capacitor 
was also replaced to meet the higher 
voltage requirements. Although the 
original front end still worked I re- 
placed it with a new cascode tuner 
which greatly improved reception. 

Right here a problem reared its ugly 
head. Because of the odd size of the 
picture-tube mask I needed, I had to 



make it myself. I had an old 21-inch 
mask to which I added a ^-inch ply- 
wood frame to make up the difference 
in the size I needed. Using this as a 
form, I covered it with Celastic, a cel- 
lulose-impregnated fabric which, after 
being softened with a solution provided 
with it, can be molded into any shape 
desired. (This can be purchased at Ben 
Walters, 156 7 Ave., New York, N. Y.) 
After the Celastic hardened on the 
form, I brushed it with glue and then 
completely covered it with sawdust. 
When the glue had set, I shook off the 
excess sawdust which left me a mask 
with a highly desirable textured finish. 

The photographs show where we 
tucked the 20-watt amplifier (built from 
a circuit supplied by the manufacturer 
of the output transformer, an Acrosound 
TO-300) in an Ultra-Linear William- 
son circuit, and the National Criterion 
AM-FM tuner with its Horizon 5 pre- 
amp. I also use a Horizon 10 amplifier 
with preamp so that, with my two over- 
head speakers, we can enjoy the bin- 
aural feature of the National Criterion 
tuner. Incidentally, we are located 
about 30 miles from New York City and 
the sensitivity of this tuner gives us 
excellent reception without the need and 
expense of an extra antenna. The TV 
sound was tapped at the FM discrimin- 
ator and is fed through the main am- 
plifier and in turn through the speaker 
system (Fig. 3). The yoke, picture tube 
and focus coil connections from the 
transposed chassis and picture tube are 
equipped with connectors for easy re- 
moval of either chassis or tube. 

The Garrard RC-80 record changer 
is in the compartment at the right of 
the TV. The walnut-veneered panel 
drops on its piano hinge and the chang- 
er rolls forward on slides. At the lower 
left we inserted the compartment with 
sliding doors which is the repository of 
our entertaining supplies (liquor cab- 
inet, to you). Each of these units is 
movable except the television set and 
the Wharfedale speaker enclosure, 
merely by sliding out the unit and re- 
locating the shelf rests in the standards. 
Flexibility unlimited! 

The raw leading edges of the Novo- 
ply separators were covered by gluing 
on % x Z A -inch strips of wood. Our 
decor has a slightly modern flavor but 
with the use of a decorative molding on 
these edges, a painted finish and suit- 
able show hardware, the entertainment 
wall could have a traditional or period 
look. 

The best of course was yet to come — 
when all our friends and neighbors 
dropped in to view the project. I think 
all lay people consider the hi-fi man as 
being possessed of some mild and harm- 
less insanity. But at the same time they 
are deeply envious of the sound-sensory 
pleasures his insanity has produced. 
They questioned, they admired and they 
praised. We glowed and puffed and 
were proud. But, look out! At least one 
of them was heard to say "I'd like to 
have something like this. I'm not handy 
but if someone helped . . end 
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Connecting a tape re- 
corder to a hi-fi system. 



Considerations i// selecting the 
recorder; record— playback curves; 
principles and tech)iiques 



By NORMAN H. CROWHURST 



THESE days I meet many hi-fi 
enthusiasts who are either thinking 
of adding a tape recorder to their 
system or have already bought one 
for that purpose. While there is noth- 
ing basically difficult about making 
this addition, it often seems to involve 
a number of problems that are not 
covered either in the literature on the 
subject or in the instruction manual 
that comes with the tape recorder. 

If you have not already purchased 
your tape recorder, the first thing to 
decide upon is the model. When this 
question is asked, all of us have one 
thing in mind: "How good can I get it, 
for how little cost?" You have to 
compromise between two conflicting 
factors — your budget and your notion 
of high fidelity. 

One thing to decide at this stage is 
just how you want to use the tape 
recorder. Although the process of re- 
cording and playing back on magnetic 
tape is much simpler, in some respects, 
than the older disc method, it does have 
a few problems of its own. First of 
these is the inherent record-playback 
characteristics needed to get flat overall 
response. 




) playback 
/head 



constant- current feed to head 



playback ampl 



OUTPUT 




OVERALL RESPONSE 



Fig. 1 — Theoretical relationships required lor flat overall frequency response. 



Record-playback curves 

The basic relationship is illustrated 
in Fig. 1. The record head is a device 
which magnetizes the tape in accordance 
with the amount of current flowing in 
the head. So, if the record amplifier 
supplies for the same amount of input 



at all frequencies constant current into 
the head, the tape will be magnetized to 
the same magnetic density regardless 
of frequency. We can say the response 
on the tape is flat. 

The playback head, however, pro- 
duces a response proportional to the 
rate at which the magnetization of the 
tape changes. So, if the frequency is 
stepped up by a ratio of say 2 to 1, 
the rate of fluctuation is twice as great 
and the output will be doubled. In the 
output from the playback head there 
will be a slope of 6 db for every octave 
increase in frequency. 

To end up with a flat overall char- 
acteristic, we shall need a 6-db-per- 
octave downward slope in the playback 



amplifier, as equalization for this in- 
herent property of magnetic tape play- 
back. 

This is not quite all, because we have 
assumed in Fig. 1 that both the record 
and playback heads are perfect- -that 
they have an infinitely small gap and 
magnetize the tape, or pick oft* the 
magnetism, exactly uniformly, regard- 
less of frequency, from zero to infinity. 
The fact that every tape head has to 
have a magnetic gap in it to work at 
all (and various other losses) results 
in an overall response for the playback 
head itself that looks somewhat like 
Fig. 2. This is the playback response 
for a fairly good head. 

Notice that the 6-db-per-octave rise 
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departs at 1,000 cycles and reaches a 
turnover point at 3,000 cycles. Not far 
above this it begins a rapid descent. 
So our equalization should take care, 
not only of the 6-db-per-octave rise in 
the region below 1,000 cycles, but also 
of the high-frequency loss above 3,000 
cycles. 

So far we have assumed that the 
record head is kept linear. This way of 
working would run us into difficulties 
because of the extremely sharp slope in 
the high-frequency rolloff above 4,000 
or 5,000 cycles. An attempt to put all 
of the compensation for this in the 
playback head results in two bad fea- 
tures: 

1. A considerable amount of peaking 
has to be used to get a sharp enough 
characteristic and this results in poor 
transient reproduction. 

2. The excessive emphasis of fre- 
quencies from 4,000 or 5,000 cycles up- 
ward emphasizes the background hiss 
on the tape and makes it extremely 
noticeable. 

To avoid this effect the standard 
record characteristics are arranged to 
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Fig. 2 — Response of practical high- 
quality playback head. Theoretical per- 
fect head follows dashed line. 
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Fig. 3 — NARTB standard curves for 
prerecorded tapes. Curve A is play- 
back, curve B shows standard method 
of specifying tape recording character- 
istic — relative current through record- 
ing head required to produce NARTB 
curve. 
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Fig. 4 — Typical curves used in low -cost 
recorder for flat overall response. 



produce some of the necessary pre- 
emphasis at the high-frequency end to 
offset the playback rolloff. This alle- 
viates some of the difficulty on play- 
back. To finish the job, the playback 
characteristic does not follow the 6- 
db-per-octave downward slope all the 
way, but levels off in the region of 3,000 
cycles. 

Even this equalization poses a diffi- 
cult problem for the playback amplifier: 
A slope of 6 db per octave from, say, 
30 cycles up to 3,000 represents a level 
change of 40 db. In other words, the 
playback amplifier must have 40 db 
more amplification at 30 cycles than it 
has above 3,000 cycles. 

The output from a playback head is 
very low and requires a high-gain 
amplifier. This extreme emphasis of 
the low frequencies means that a play- 
back amplifier becomes very susceptible 
to hum pickup. 

Another deficiency that this shows up 
is the random fluctuation in the mag- 
netic properties of the tape. These 
dominate at very low frequencies so 
undue emphasis of frequencies below 
about 50 cycles can result in consider- 
able exaggeration of these fluctuations 
on the tape. 

For these reasons the standard record 
and playback characteristics, adopted 
by the NARTB and other authorities, 
are shown (Fig. 3). Frequencies below 
50 and above 2,000 cycles are pre- 
emphasized in the record characteristic. 
This is to minimize the effect of rumble 
frequencies due to random fluctuations 
in the magnetic properties of the tape 
at the low end and hiss at the high end. 
The playback curve has a (J-db-per- 
octave downward slope for most of its 
length but flattens off below 50 cycles 
to offset the recording p re-emphasis 
and above 3,000 cycles to produce addi- 
tional compensation for loss in the 
playback head. 

As this is the standard that has been 
adopted by the recording industry, all 
prerecorded tapes will require this play- 
back curve to give a flat frequency 
response. So, if you want to use your 
tape recorder for the presentation of 
prerecorded tape material, the easiest 
way is to get a professional type re- 
corder in which the playback charac- 
teristic conforms to this standard. 

This professional characteristic may 
be regarded as a sort of "minimum 
compromise" characteristic. Its use re- 
sults in the overload point being at the 
same signal level for a range of fre- 
quencies from around 100 up to 2,000 
cycles. But this has been achieved at 
the expense of about 30 db more gain 
at 50 cycles than the amplifier has at 
3,000 cycles. 

In these days the provision of addi- 
tional gain is neither difficult nor par- 
ticularly expensive, but some of the 
problems that come with it prove to 
be both. A particular problem is the 
maintenance of a satisfactory hum level 
when this characteristic is used. Heads 
need very careful shielding, with high- 
quality magnetic shields, and consider- 



able attention is necessary to the input 
circuit to avoid hum pickup. 

Home recorders 

These make use of the standard 
characteristics uneconomical from the 
viewpoint of the low-priced recorders. 
So the average home recorder, priced 
somewhere between $100 and $300, will 
use different equalization characteris- 
tics — a typical sample is shown in Fig. 4. 

This follows the same general scheme 
as the standard curves but does not 
extend the 6-db-per-octave slope on 
playback for such a great frequency 
range. In the example shown, it turns 
over at 200 cycles instead of 50 cycles. 
The change in gain, between the dif- 
ferent turnover points, is reduced from 
30 db for the professional to a mere 
18 db for this example. 

This difference is compensated for in 
the record curve by providing additional 
boost below 200 cycles, not given in the 
standard characteristics. This change 
means that frequencies below 200 cycles 
will reach an overload point at a slightly 
lower level than frequencies above. For 
recording the great majority of pro- 
gram materials, this is not a serious 
difference because the greatest energy 
content of all program material tends 
to be in the region between 200 and 
1,000 cycles. 

With this record curve it is possible 
to use a maximum record level in this 
region. Frequencies below and above 
this region are boosted to help over- 
come the problems that otherwise occur 
on playback. By using this kind of 
record and playback characteristics, the 
lower-cost range of tape recorders can 
achieve results that sound comparable 
to the professional class without the 
need for expensive shields and very 
careful attention to the design of input 
stages. 

Home recording 

The important thing is that the over- 
all response can be made flat. Program 
material using this record curve will be 
reproduced flat using the corresponding- 
playback curve. However, we realize 
that a recording made with the record 
curve of Fig. 3 (and intended to use 
the playback curve of Fig. 3) will be 
considerably deficient in frequencies 
below 200 cycles if it is played back 
on equipment using the curve of Fig. 4. 

What this says is that the average 
low-cost home recorder is not capable 
of giving high-fidelity reproduction of 
prerecorded tapes. They will, in par- 
ticular, be deficient in low frequencies. 
You could, of course, run the output 
from the tape recorder through a pre- 
amplifier provided with low-frequency 
boost to correct for this, but this would 
get you right into the troubles that the 
low-cost tape recorder manufacturer 
has tried to avoid: you will not be able 
to produce the necessary emphasis of 
frequencies below 200 cycles without 
running into increased hum. 

So adjusting a low-cost tape recorder 
to play prerecorded tapes proves to be 
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h more involved process than 
would at first appear. 

What you really need to decide right 
now is: What do you want the tape 
recorder for? Are you just anxious to 
record selected material from FM pro- 
grams ... or maybe from the efforts 
of musical friends in your own living 
room — which you can play back at your 
leisure for future enjoyment? Or do 
you want to use the system for playing 
prerecorded tapes as well? 

If you will be satisfied with the 
former, a low-cost tape recorder may 
well give you much enjoyment. But if 
you want to get into the prerecorded 
tape field, you had better look for a 
somewhat better recorder, something in 
the lower end of the professional class 
and costing about $500. 

Several manufacturers are planning 
(some are already appearing) to put 
on the market prerecorded tape players 
at a cost lower than quoted above. 
These instruments (when they are 
available) will be tape players only — 
no provision is made for recording. 
By eliminating switching and all the 
mechanism associated with record and 
playback control on a full recorder, 
it has been possible to produce a simple 
player at a more reasonable cost. 

Connecting it for record 

Assuming now that you have selected 
and bought your recorder, the next 
problem is connecting into the system. 
Most of the recorders currently avail- 
able come with at least two inputs, one 
for microphone and another for radio, 
TV or phono. They also usually have 
an output marked "external speaker." 
Some do not have a separate input for 
radio, TV or phono, just a single input 
for all purposes. 

The method of connecting the tape 
recorder into the system will depend 
on the provision made bn the tape 
recorder, and on the kind of units used 
in the system. 

If your system is built up of a number 
of separate units, such as a phono pre- 
amplifier, an FM tuner and a main or 
basic amplifier, a convenient place to 
take off for the tape recorder is at the 
output of the FM tuner or phono pre- 
amplifier (when you use a high-quality 
microphone) . These usually give an 
audio output in the region of a volt, 
which is just right for the radio, TV, 
phono input on the recorder, where this 
is provided separately from the micro- 
phone input. 

If the recorder has only a single 
input, intended for microphone, radio, 
TV, phono or whatever you want to put 
into the recorder, the 1-volt output 
provided by the tuner or preamp will 
be too much input for the recorder. It 
will result in distortion even though 
the volume control is turned up only 
a very little way. You will need to build 
an attenuator into the connecting cord 
between the tuner or preamp and the 
recorder. 

The best place to do this is in the 
back of the plug that connects into the 
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recorder. Fig. 5 illustrates typical com- 
ponents that may be used. The suggested 
values of 1 megohm and 33,000 ohms 
should be tried first and a sample re- 
cording taken. You may find that the 
attenuation is too much or too little. 
If the attenuation is too much, turn- 
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Fig. 5 — Inserting an attenuator in the 
microphone input plug. 

ing the recorder volume control all the 
way up will still not get an adequate 
recorded level on the tape. If the 
attenuation is too little (which is not 
very likely with these values), you may 
find you still get distortion before the 
volume control is turned up an appre- 
ciable amount. For too much attenua- 
tion try a larger value in place of the 
33,000-ohm resistor. For too little 
attenuation try a smaller value in this 
position. 

Single-chassis systems 

That's OK if you have a separate 
tuner or preamplifier unit from the 
main amplifier. But many of the low- 
cost high-fidelity systems available to- 
day incorporate the whole high-fidelity 
system into one unit, which includes 
the functions of tuner, preamplifier 
and main amplifier, all in one chassis. 

In this case you will not have a 
convenient 1 volt to use for connecting 
into the radio-TV-phono input of the 
recorder. Often the only accessible spot 
is the output terminals or socket pro- 
vided for connecting to the loudspeaker. 
The amplifier should be operated with 
the controls in the same position as 
would be used for normal listening. 
The loudspeaker is disconnected and 
the arrangement of Fig. 6 plugged 
into the amplifier output in place of 
the loudspeaker. 
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suitable input for the recorder. This is 
necessary because the amplifier output 
will be at least 5 or 6 volts while the 
input to the recorder does not need to 
be more than about 1 volt at the radio- 
TV-phono input. 

The resistance to match the amplifier 
output is connected to replace the load- 
ing provided by the speaker. Its value 
should be 4, 8 or 16 ohms, according 
to the output tapping on the amplifier 
available. The rating of this resistor 
should be sufficient to dissipate 1 or 2 
watts, so it does not overheat on loud 
passages of program material. 

To minimize possible hum pickup, 
it is a good idea to enclose the whole 
arrangement in a suitable metal case 
with holes made for the leadout. The 
case should be lined to prevent the 
wire ends of the resistors from short- 
ing to ground and the case itself should 
make a direct connection to ground. 

The values of 150,000 and 33,000 
ohms are shown as typical of those 
required. Sometimes the attenuation 
may be either too much or too little. If 
the level on the tape is too low, the 
33,000-ohm resistor should be replaced 
with a larger one. If there is not suffi- 
cient control of volume and it tends 
to overload too easily, a smaller resistor 
may be used in place of the 33,000-ohm 
unit. 

If the input for the tape recorder is 
taken from the output of the main 
amplifier, it is best not to try putting 
this into the microphone input. If the 
particular recorder being used does not 
come with a separate input for radio, 
TV and phono purposes, it may be well 




Fig. 6 — Attenuator may be needed be- 
tween tape recorder and amplifier out- 
put to reduce hum and noise. 

This arrangement provides a match- 
ing load for the amplifier output as 
well as an attenuator to provide a 
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Fig. 7 — Stages in low-cost tape recorder 
showing points where high-level input 
can be connected. If point 2 is used, 
a ,05-fif blocking capacitor is needed. 

to make one. An important point in 
looking for somewhere to connect an 
input is to be sure that it does not 
interfere with the high-frequency bias 
adjustment of the recorder. 

In some recorders the high-frequency 
bias is applied to a separate winding 
on the record head but in most the 
high-frequency bias comes through a 
small adjustable capacitor from the 
bias oscillator, as shown in Fig. 7. 
This means that the audio and the high- 
frequency bias are mixed together at 
the grid of the output stage so an 
external circuit must not be connected 
either directly to the grid or to the 
other side of the capacitor coupling 
the grid to the previous plate. How- 
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ever, either points 1 or 2 in Fig. 7 
would be suitable for connecting in an 
external input. Choice will usually 
depend on which gives adequate gain 
for the purpose. 

Position 1 does have the advantage 
that the volume control in the tape 
recorder can be used to adjust the level. 
If position 2 is used, the volume control 
becomes inoperative and the amplifier 
volume control, feeding this point, must 
be used. This is not altogether a satis- 
factory arrangement because it means 
that the setting used for normal play- 
ing cannot be held, as suggested earlier. 
Using the normal playing setting means 
that the operating condition of the 
main amplifier is known and not sub- 
jected to changes in background noise 
or distortion. 

So the best place to have a ready 
control of record level on the recorder 
is the position 1 of Fig. 7, if the gain 
can be adjusted to be suitable. This 
can usually be taken care of by using 
an attenuator of the type referred to 
in Fig. 6. 

Now we have a method of connecting 
the high-fidelity system to the tape 
recorder so we can get recordings on 
to the tape from our given sources, the 
phono preamplifier or the FM tuner, 
as may be desired. For checking pur- 
poses, we can always see what we have 
on the tape by using the recorder's 
own playback speaker. 

Connections for playback 

But the real objective in connecting 
a tape recorder into a hi-fi system is to 
play the tape back through the hi-fi 
system. Most systems, whether of the 
multiple or single unit type, now have 
a high-level input suitable for connect- 
ing in a tape recorder or tuner. This 
input requires a level of about 1 volt. 

The easiest place to obtain this input 
is from the external speaker socket of 
the recorder. Inserting a plug here 
disconnects the internal speaker and 
provides a voltage for connecting to an 
external speaker. This can instead be 
connected into the high-level input just 
referred to, but there are disadvan- 
tages: the output of a low-cost tape 
recorder is intended for feeding a low- 
impedance speaker and does not usually 
have feedback to minimize the distor- 
tion in the output tube. So to operate 
successfully it will be necessary to 
apply across the output a resistance 
load equal to the original loudspeaker 
impedance. Even then, the distortion 
in the output would be about the same 
as it is in the recorder's own loud- 
speaker. 

If you want to achieve higher-quality 
reproduction, it is best to take the tape 
output from an earlier stage, before 
going through this rather low-quality 
power amplifier stage, used for feeding 
the small loudspeaker in the tape re- 
corder. 

We need a 1-volt output from the 
recorder, somewhere ahead of the out- 
put stage. We could connect to the 
output stage grid, provided we remove 



this connection when we go to record 
because the connection will cause load- 
ing that will upset the high-frequency 
bias, as mentioned earlier. 

Very often the same point used for 
radio-TV-phono input to the recorder 




Fig. 8 — If radio-TV-phono input in- 
cludes equalization (a), a separate out- 
put should be provided for playback 
through amplifier (b). 

can also be used for taking off the out- 
put for the amplifier. If the point had 
to be "found," as shown in Fig. 7, there 
is no particular problem. Just use the 
same point for transfer in both direc- 
tions and change the connection on the 



other end from the output from the 
amplifier to its input, according to 
whether recording or playback is de- 
sired. 

Where the recorder comes with a 
radio-TV-phono input, sometimes this 
incorporates some equalization as shown 
in Fig. 8-a. This equalization is pro- 
vided so that the record characteristic 
shall be flat, so it is not required over 
again in the playback characteristic. 
If the same socket is used for taking 
off the output, £he signal will pass 
through this equalization network again 
on playback. The best thing under this 
circumstance is to connect a second 
output for the playback ( Fig. 8-b ) 
that avoids passing the signal a second 
time through the resistance-capacitance 
equalizing arrangement. 

Care in making both record and play- 
back connections in the right way can 
give some very creditable results with 
the low-cost home-recorder variety of 
tape unit. It is true in this market, as 
in most others, that you generally get 
what you pay for. So a professional 
recorder costing a lot more will give 
better results. But for most of us it is 
questionable whether the difference in 
performance warrants the difference in 
price. And some of the higher-priced 
models are aimed at the "sucker mar- 
ket" — the man who thinks it mitst be 
better because it costs more. end 
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Top-chassis view of the 
Fig. 1 amplifier. Octal 
socket on side supplies 
power for preamplifier. 






IN the early days of high fidelity, 
triode power amplifiers were ac- 
claimed by music lovers for good tone 
quality and cleanness of reproduc- 
tion. When pentode feedback amplifiers 
which gave a higher degree of speaker 
damping and very-wide-range re- 
sponse were introduced, triode ampli- 
fiers were forced into semiretirement. 
But the popular Williamson circuit re- 
vitalized the whole idea of triode cir- 
cuitry and contributed greatly to 
the popularity of hi fi generally. 

Perhaps the controversy of triodes 
vs pentodes will continue for a long 
time. In any event triodes still have 
a place in audio, particularly in 
medium-power home music systems 
where no special emphasis is placed on 
electrical efficiency or excessive output 
power. 

Used with negative feedback, triodes 
are less prone to ringing, motorboating 
and other forms of instability which 
occasionally plague pentode amplifiers 
with large amounts of feedback. In ad- 
dition, with the absence of screen and 
suppressor grids, they can be handled 
more easily by less experienced audio- 
philes and hobbyists. 

With all their basic simplicity, power 
triodes have one very bad feature — a 
low amplification factor. It usually 
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takes a walloping amount of grid signal 
to drive them to full output. This rep- 
resents a problem not easily solved by 
conventional vacuum-tube drivers. Al- 
though a stepup driver transformer can 
do the job without straining, it's an 
expensive, bulky component which con- 
tributes nothing to overall fidelity. 

The tube 

Sometime ago I ran across a power 
triode which reduces this drive problem 
considerably while maintaining reason- 
able output and plate efficiency. It's the 
6BX7, a medium-mu twin triode de- 
veloped for use as a vertical deflection 
amplifier in TV receivers. Its physical 
size is approximately the same as a 
6SN7 and base connections are identi- 
cal. To show its desirability as an audio 
tube let's compare it with the classical 
2A3. 

With triode sections paralleled, a 
single 6BX7 has a plate resistance of 
only 650 ohms. This gives it better 
damping characteristics than the 800- 
ohm plate resistance of a 2A3. An am- 
plification factor of 10 allows the 6BX7 
to be fully driven by a 20-volt-peak 
grid signal while the 2A3 requires 
about 45. In a single-tube class-A am- 
plifier the 6BX7 can deliver approxi- 
mately 3 watts into a 2,500-ohm plate 



load at 5% distortion. Combined plate 
dissipation of a single 6BX7 is 12 watts 
as compared with 15 for a 2A3. 

The indirectly heated cathodes and 
6.3-volt filaments of the 6BX7 permit 
operation from a common 6.3-volt 
transformer winding and simple cathode 
bias can be used. 

The amplifier 

Fig. 1 is the schematic of an 8-watt 
home music amplifier using a pair of 
6BX7's in push-pull parallel output. 
Circuitry is entirely conventional, ex- 
cept perhaps for the 12AU7 inverter- 
driver. Twin sections of this tube are 
paralleled to double its transconduct- 
ance. 

The 6AU6 input tube provides enough 
voltage gain so that as much as 20 db 
of overall feedback may be used while 
good input sensitivity is maintained. 
(About 2 volts of audio will push the 
amplifier to full output.) 

The amount of feedback is governed 
by the resistance of R15. Increasing 
its value decreases feedback and vice 
versa. How much feedback for optimum 
performance is somewhat debatable, but 
in this particular circuit 15 db appears 
adequate. Due to the phenomenally low 7 
plate resistance of the output tubes, 
feedback in excess of this amount gives 
no perceptible improvement in speaker 
damping or tone quality. 

T2 is a "no-name" output transformer 
picked from an electronics bargain 
counter for $2.95. With a loudspeaker 
load it tolerates almost 20 db of un- 
compensated feedback from its voice 
coil winding before instability sets in. 

Overall response of the amplifier is 
flat within 1 db from 20 to 20,000 cycles, 
with response being down only 2 db 
at 40,000 cycles (using 1-watt output 
level and resistive load). Characteristics 
such as these obtained with a bargain 
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Underchassis view of Fig. 1 amplifier. Terminal-board wiring sa ves space and 
makes for extremely neat layout. 



output transformer are due in no small 
measure to the excellent low source im- 
pedance presented by the 6BX7's. 

Power output at 1,000 cycles, using a 
resistive load, is 8 watts at less than 
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total harmonic distortion. Power 
response is down 3 db at 30 and at 20,- 
000 cycles. Although these figures 
might appear modest in light of the 
present trend toward superpower am- 
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SOCKET 



Rl — 250 ohms, 10 watts, wirewound 

R2— 1,800 ohms, I watt 

R3— 470,000 ohms 

R4— 100 ohms 

R5— 1,200 ohms 

Re, 12, 13—220.000 ohmS 

R7— 510,000 ohms 

R8 — I megohm 

R9— 2,200 ohms 

RIO, M— 51,000 ohms, I watt, 

1%, or matched pair 
RI4 — 250 ohms, 5 watts, wirewound 
R 15— 690 ohms (see text) 
All res/sfors y 2 *ott on/ess nofed 
CI, 2, 3—20-20-20 nf, 450 volts, 

electrolytic 
C4— 50 nf, 6 volts, electrolytic 
C5, 6-0.1 M f, 400 volts 



C7, 8—0.22 nf, 400 volts 

C9— 100 nf, 25 volts, electrolytic 

Tl — power transformer, 550 volts ct 

<3> 1 10 ma. 5 volts (3> 2 amps, 

6.3 volts ct (3> 5 amps (Triad 

R-IZA or equivalent) 
T2 — Output transformer, 5,000 ohms 

plate-to-plate primary 
VI— 5Y3 
V2— 6AU6 
V3— I2AU7 
V4, 5 — 6BX7-ST 
F — fuse, 1.5 amps 
Octal sockets (3) 
7-pin miniature socket 
9-pin miniature socket 
Chassis 



Fig. 1— Schematic diagram of audio amplifier using two 6BX7's in push-pul 



pi i tiers, performance of this 8-watter 
makes for mighty good listening when 
used with good auxiliary equipment. 

Anyone desiring to duplicate this 
circuit should have no trouble with 
erratic or unstable performance. I have 
built five of these amplifiers, each one 
laid out in a different manner and oc- 
casionally using components other than 
those specified in the parts list. None 
of these amplifiers presented any prob- 
lems and all have been in operation 
for more than 18 months. It has not 
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Rl, 2—220,000 ohms, >/ 2 watt 

R3 — 500 ohms, 5 watts, wirewound 

C— 100 nf, 25 volts, electrolytic 

T— output transformer, 10,000 ohms plate-to-plate 

primary 
V— 6BX7 
Octal socket 
Power supply 
Chassis 

Fig. 2 — Using the 6BX7 as a single- 
tube push-pull power amplifier, 

been necessary to replace a single corn- 
ponent in any of them including tubes. 

One precaution: Plate voltage on a 
GBX7 showld never exceed 270 (mea- 
sured from plate to ground). In case 
you use power supply components which 
differ from those recommended, a 500- 
ohm wirewound 10- watt variable re- 
sistor should be substituted for Rl. Its 
slider can then be adjusted to give cor- 
rect plate voltage. 

Since the GBX7 has independent tri- 
ode sections, it may be used as a single- 
tube push-pull amplifier. This simple 
circuit (Fig. 2) makes an excellent low- 
cost power stage for low-level listen- 
ing. 

The power output of this amplifier is 
approximately 4 watts at 2% dis- 
tortion. Voltage requirements are: for 
the plates, 2;10 at 40 ma; for the fila- 
ment, G.3 at 1.5 amps. 

As a well-versed ham might say of 
the 6BX7, "It's a hot little bottle!" 
If you're partial to triodes, try it and 
see. EN1) 
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AN ELECTRONIC ZIPPER 

now makes electronic harness assemblies 
glamorous as well as cheaper and quicker to 
cable together. Instead of tedious lacing 
and tving, the cahle is zipped up in a pro- 
tective plastic shield. A sealant can be used 
to make the tubing permanent and water- 
proof. The tubing is made in several colors, 
permitting color-coding, and in two types, 
the simple one shown here and one with 
an inside overlap which prevents the zip- 
per from touching the wires. If not sealed, 
the tubing may be reused any number of 
times. Zippertubing was developed by a 
Los Angeles firm, W. A. Plummer Manufac- 
turing Co. 



STORAGE CELLS no 

larger than the smaller mer- 
cury cells are now heing made 
by the German Edison Storage 
Battery Co. These button cells 
are made in sizes ranging from 
50 to 150 milliampere-hours, 
and a somewhat larger disc 
type cell is rated at 450 mah. 
They are of the nickel -cadmium 
type, with caustic potash as 
electrolyte and containers of 
nickel steel. Voltage is ahout 
1.25. The trademark Perma- 
Seal points up their nonspill- 
ablc, nonrefi liable nature. The 
cells are intended for use in 
small portable receivers— tran- 
sistor or otherwise— measuring 
instruments, hearing aids, elec- 
tric clocks and other applica- 
tions where verv small self- 
contained low -voltage supplies 
are required. They are also 
recommended for use in filtering 
low-\oltagc rectified ac, hav- 
ing an extremely high electro- 
static capacitance. 





AUDIBLE VISION for the blind technician is provided by the elec- 
tronic eve shown in action here. Invented by a blind research physicist, Clifford 
M. Witcher staff member of the Research Laboratory of Electronics at 
M.I.T., the probe is now manufactured by a Cambridge (Mass.) concern, Dunn 
Engineering Associates. The Audible Vision Probe contains lenses, batteries, 
a flashlinht bulb, a cadmium sulphide photocell and a multivibrator circuit 
with two transistors, which produce a tone which rises as the intensity of the 
light increases. The photo shows a special attachment for reading meters; a 
transparent plastic overlay with raised calibrations aids the blind user to 
determine the reading at the position of the pointer. 

X , - ELECTRONIC MODULATOR 

THROTTLE BODY 
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ELECTRONIC FUEL CONTROL may add as much as 10 
to 20 additional horsepower to high-compression V-8 engines, as compared 
to the latest 4-barrel carhuretor, according to Bendix Aviation Corp., who 
developed the device. 

Called the Elect roject or, the device shoots electronically timed jets of 
fuel directly into the intake ports of the cylinders. A transistorized "mod- 
ulator" unit receives timing signals from the distributor. Besides the timing 
signals other sensing elements signal the need for fuel under acceleration 
or idling conditions, the temperature of the motor and even the atmospheric 
pressure. These signals widen or narrow the timed pulses produced by 
the modulator's multivibrator circuit. The pulses are amplified and applied 
to solenoids to open valves and actuate the jets. Thus the correct amount 
of fuel at the correct instant is always supplied. 
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WE CLOSE this series of ar- 
ticles on remote controls for 
TV receivers with descrip- 
tions of two radically new 
control units that were introduced 
after the first articles had been writ- 
ten.* These are Zenith's ' ultrasonic 
Space Command, successor to the 
Flash-Matic described in the September 
issue, and Motorola's transistorized 
radio control system. 

The Space Command remote control 
is available in two models. The series 
400 has four channels. It turns the 
set on and off, mutes and restores 
sound and selects channels by turning 
the channel selector clockwise or coun- 
terclockwise as desired. The connections 
of the on-off, sound mute, restore, and 
motor control circuits in the TV set 
are similar to those in the Flash-Matic 
arrangement. 

The model 200 has only two channels. 
One mutes and restores sound and the 
other selects station channels by turn- 
ing the tuner clockwise. 

The control unit is a small plastic 
box with built-in tuning rods that vi- 
brate at around 40 kc when struck by 
pressing the proper control key. (See 
photos.) The inaudible 40-kc vibrations 
are picked up by a sensitive capacitor 
microphone built into the front of the 
receiver. The microphone output is am- 
plified by a 40-kc amplifier and used 
to perform the various control oper- 
ations. Limiter and discriminator cir- 



* "Remote Controls for TV," September, 1956, 
page 34 ; "TV Sets with Remote Control," 
October, 1956, page 58. 



cuits prevent the control from being 
operated by random ultrasonic sounds 
like those from dog whistles, passing 
jet planes or jingling of keys or coins. 

Controlling a receiver by radio is 
not new — Philco did it in the late 1930*s 
— but Motorola is the first to adapt it 
to transistorized wireless control for 
TV. The control unit is a transistorized 
2.89-mc oscillator whose signal starts 
the tuner drive motor in the TV re- 
ceiver. Circuits in the control receiver 
prevent the controls from being oper- 
ated by random or stray signals of 
strength below or above the normal 
signal from the transmitter. 

The Space Command circuit 

Construction of the series 400 control 
box is shown in the photo. The tuning 
rods resonate at 37.75, 38.75, 40.25 and 
41.25 kc to perform four operations: 
turn the set on and off; mute or restore 
sound ; turn the channel selector counter- 
clockwise; turn the selector clockwise. 
The control box for the series 200 has 
two tuned rods, one at 41.25 kc to mute 
and restore sound and the other at 
40.25 kc to rotate the channel selector 
clockwise. 

The remote-control receiver for the 
series 400 is shown in Fig. 1. The 
microphone is a capacitor type polar- 
ized at 190 volts. Its response is peaked 
broadly around 40 kc. VI and V2-a 
make up a high-gain amplifier tuned 
to 39.5 kc (midway between the highest 
and lowest control frequencies) by 
L1-C3 and L2-C5. These stages are 
designed to limit at low signal levels. 



The resistors in series with the 6CB6 
screen and plate and the grid of V2-a 
are parasitic suppressors. 

The output of V2-a is fed to V2-b 
which triples the frequency of the 
signal applied to its grid. The plate 
circuit of V2-b is tuned to 118.5 kc 
. by L3-C9. 

The 6BN6 limits the amplitude of 
the signal appearing across inductors 
L4 and L6 in series in the plate cir- 
cuit. Thus any extraneous noise pulses 
are limited to the amplitude of the 
desired signal. The limiter plate load 
inductances L4 and L6 are tuned to 
122.25 and 114.75 kc, respectively, by 
C12 and C20. 

L4-C12 and L5-C14 are coupled by 
C13 to form a 122.25-kc discriminator 
transformer feeding V4. Similarly, 
L6-C20 and L7-C22 are coupled by 
C21 to form a 114.75-kc discriminator 
transformer for V7. V4 and V7 are 
standard Foster-Seeley discriminators 
similar to those used in FM sets and in 
some afc circuits. 

In the normal application, a dis- 
criminator is arranged so the voltages 
developed across the load resistors are 
in series between ground and a single 
takeoff point. The dc output is zero 
when the carrier is within tho flat- 
topped portion of the if passband. The 
output is positive when the carrier is 
displaced in one direction and negative 
when displaced in the other. 

In this application, the output of 
each discriminator is split to provide 
two dc takeoffs delivering equal volt- 
ages 180° out of phase. Displacing the 
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Interior and exterior of Space-Com- 
mand ultrasonic transmitter. 




Fig. 1 — Eight-tube remote-control unit for Zenith Series 400. 
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carrier in one direction develops a 
positive voltage at one of the takeoffs. 
Moving the carrier an equal distance 
on the other side of the center fre- 
quency develops an equal positive volt- 
age at the other takeoff. 

The control signals (carriers) pro- 
duced by the keys need not be modulated 
because the third harmonics — developed 
by the tripler — are 1.5 kc away from 
the discriminator center frequency. 
The third harmonics of the counter- 
clockwise and clockwise rotation control 
signals are 120.75 and 123.75 kc, re- 
spectively. They are both 1.5 kc away 
from the discriminator center frequency 
(122.25 kc) and will develop equal 

2NII2,2NI12A,2NI35 

osc 




Fig. 2 — Motorola TK-74 one-transistor 
remote-control transmitter. 

voltages at the discriminator takeoff 
points. When the clockwise signal 
reaches the discriminator, a positive 
voltage appears at point B. The volt- 
age at C is positive when the counter- 
clockwise signal is transmitted. 

Similarly, the third harmonics of 
the on-off and mute-restore control 
signals are displaced 1.5 kc from the 
center frequency of the 114.75-kc dis- 
criminator. The voltage is positive at 
D for the mute-restore signal and 
positive at F for the on-off signal. 

The pulsating dc control voltages 
across the discriminator load resistors 
are applied to the grids of the 6CM7 
relay control tubes through integrators 
consisting of two 470,000-ohm resistors 
and a .022-//f capacitor. The time con- 
stant to the integrator circuits is about 
30 milliseconds. Thus, noise pulses with 
their sharp rise and fall and random 
frequency cannot charge the 0.1-^f grid 
capacitors to a value high enough to 
overcome the fixed bias and cause the 
control tubes to conduct and operate 
the relays. 

The combination of tuned amplifiers, 



amplitude limiter, balanced discrim- 
inator and the integrator networks 
insures maximum freedom from inter- 
ference and false triggering. 

The relay cores are tied to the 235- 
volt B-plus line through a 1 -megohm 
resistor (R34) so they are at the same 
potential as the windings. This prevents 
electrolysis of the windings. R34 limits 
the current if the relay frame should 
be accidentally shorted to ground. 

(The two-channel five-tube control 
unit has a single 6AL5 discriminator 
tuned to 122.25 kc. VI and V2 are 
straight amplifiers tuned to 40.75 kc. 
The 6BN6 operates as a combined 
limiter and tripler. The discriminator 
diodes feed the twin triodes of the 6CM7 
relay control tube. One section operates 
the mute relay and the other controls 
the relay turning the channel selector 
clockwise.) 

Operation 

The manual on-otf switch on the 
set's volume control is left in the on 
position and the remote control switch 
on the rear chassis skirt is left on 
automatic when the Space Command 
is to be used. When the on-off key is 
pressed on the control unit, the mike 
on the receiver picks up the 37.75-kc 
note and feeds it through the amplifiers, 
tripler, limiter and discriminator to 
develop a positive voltage at F and 
across C27 in the grid circuit of V5-a. 
(Both triode sections of V5 and V8 
are normally biased to cutoff by —28 
volts applied to the grids through the 
integrator networks.) 

The positive voltage developed by 
the discriminator drives V5-a to conduc- 
tion and operates RY2. This relay is a 
ratchet type with contacts that close 
the circuit the first time the coil is 
energized and open it on the next 
energizing pulse. 

The left and right control keys are 
pressed and released to turn the channel 
selector counterclockwise or clockwise, 
respectively. The ultrasonic control sig- 
nal is fed either to V5-b or V8-b to 
close RY1 or RY3, depending on which 
key is pressed. The contacts of RY1 
and RY3 are paralleled across the 
normally open contacts on the spdt 
homing switch ( S2 ) on the motor. 
When the relay contacts close momen- 



tarily, 117 volts ac is applied to the 
tuner drive motor. The motor turns the 
tuner's channel selector and a drive 
cam that makes one revolution for each 
channel. The homing switch remains 
closed until opened by one of the adjust- 
able index tabs on an index wheel 
revolving with the tuner control shaft. 
The tabs can be adjusted so the motor 
stops on each channel or so it runs 
past unused channels and stops only 
when it reaches one that is used in the 
local area. 

The audio control circuit is operated 
by the mute key on the control box. 
Muting relay RY4 is the same type as 
RY2. Pressing the mute key once flips 
the relay in one direction to open or 
close the audio circuit in the receiver 
and pressing it again throws the relay 
in the opposite direction. In most sets, 
RY4 opens and closes the voice-coil 
circuit and in others it grounds the 
audio grid to mute the receiver and 
removes the short to ground to restore 
sound. 

Motorola's remote control 

The remote-control unit in the 
Motorola equipment uses a miniature 
transistorized transmitter (Fig. 2) to 
send the signal to a three-tube control 
receiver (Fig. 3) mounted in the TV 
cabinet. The receiver operates a relay 
controlling a channel-selector drive 
motor like those useci in the systems 
described earlier in this series. 

The transmitter in Fig. 2 consists 
of a p-n-p transistor operated as a 
2.80-mc grounded-base Hartley oscil- 
lator supplied by a 22.5-volt battery. 
Oscillator coil L also serves as the 
antenna. The strength of the trans- 
mitted signal is determined by the 
setting of the power output control. 
This control sets the transistor bias 
and is adjusted at the factory so the 
radiated signal does not exceed FCC 
limits for this type of service. 

The receiver ( Fig. 3 ) is a single- 
frequency pretuned trf type with two 
rf stages, crystal detector and a noise 
clamp and relay control tube. Its over- 
all sensitivity is 15-20 a*v per meter. 
The antenna is an electrostatically 
shielded ferrite-rod type on a rotatable 
mount connected to the TV chassis 
through a short length of coaxial cable. 
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Fig. 3 — The remote-control receiver. Loop antenna is electrostatically shielded. 
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Transmitter, remote-control re- 
ceiver chassis and shielded loop. 

Sensitivity and threshold controls reg- 
ulate the receiver gain and the ampli- 
tude of the incoming signal required 
to operate the control relay. 

The receiver in Fig. 3 is powered by 
the supply in the TV set. The partial 
circuit of the power supply and the 
motorized tuner are shown in Fig. 4. 

Circuit operation 

When the station selector button 
is pressed on the transmitter, a signal 
is radiated and picked up by the re- 
ceiver. It is amplified by the two 6AU6's 
and fed to the 1N64 detector. The 
crystal develops a positive voltage 
across the 220,000-ohm load resistor 
and applies it to the grid of the relay 
control tube. This positive voltage in- 
creases the plate current and operates 
the relay to start the tuner motor. 

When the motor starts, the motion 
of its shaft closes a three-pole switch 
(Fig. 4) and a motor-driven cam on 
the tuner's shaft closes the cam switch 
that operates like the homing switch 
in units described previously. Contacts 
1 and 2 on the shaft switch mute the 
audio by grounding the grid of the 
audio output stage, 3 and 4 lock in 
the motor circuit through the cam 
switch and contacts 5 and 6 apply a 
high positive voltage to the picture- 
tube cathode to blank the screen. When 
the channel selector has reached the 
desired preselected channel, the cam 
switch opens the motor circuit. The 
motor stops, opening the shaft-switch 
contacts and restoring picture and 
sound. 

Tl and T2 provide approximately 
60-db attenuation at 2.738 and 3.0235 
me to minimize interference from 
marine and aircraft transmitters, re- 
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spectively. Interference from these and 
other stray signals is reduced by con- 
trolling the circuit gain with the sen- 
sitivity control. This control varies the 
bias on the grid of the second rf 
amplifier. 

The THRESHOLD control compensates 
for variations in characteristics of the 
12AT7's in the relay-control circuit 
and for differences in pull-in current 
required by different relays. It supplies 
up to 15 volts of negative bias to the 
grid of the relay control tube, to the 
anode of the 1X64 detector and to the 
plate of the noise clamp diode. Its 
setting determines the detector output 
voltage required to operate the relay 
and sets the operating level of the noise 
clamp. 

The diode noise clamp is connected 
between the relay tube grid and ground. 
Its plate is biased negative by the fixed 
voltage on the control tube grid and 
its cathode is biased slightly positive 
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by returning it to a tap on a B-plus 
voltage divider. The threshold control 
is set so the clamp diode is cut off for 
normal control signals. 

High-amplitude impulse type noises 
such as produced by automobile ignition 
systems, lightning and electrical appli- 
ances may produce a detector output 
more positive than that developed by 
the control signal. When this happens, 
the clamp diode conducts and the volt- 
age drop across the 470,000-ohm resis- 
tor charges the .05-^f capacitor to apply 
a negative bias to the grid of the con- 
trol tube to prevent it from firing. 

When the sensitivity and threshold 
controls are set correctly, the relay 
will close only on a signal of the correct 
frequency and of the same amplitude 
as that of the transmitter. The chances 
of picking up a signal of just the right 
amplitude are remote so the control 
system can be considered interference- 
free. END 
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Fig. 4 — Power supply and motorized tuner 
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Fig. 1 — Diagram shows 
probe circuitry and typ- 
ical connection to a vom. 
Fig. 2 — Above, signal 
output from video ampli- 
fier checked at picture- 
tube socket. Fig. 3 — 
Right, local oscillator is 
tested on low channel 
with floating tube shield. 
Fig. 4 — Below, using 
probe to test output from 
video detector in plated- 
circuit set. 



SIGNAL-TRACING PROBES 

By ROBERT G. M1DDLETON 

Numerous tests in 
monochrome and color sets 
made with simple instruments 

A CONSIDERABLE amount of 
troubleshooting in both black- 
. and- white and color TV receiv- 
ers can be done with a signal- 
tracing probe and vom. The test, 
arrangement is unusually simple and 
straightforward, as shown in Fig. U 
A 20,000-ohms-per-volt vom provides 
adequate sensitivity for most piactical 
tests. 

The vom signal-tracing probe is in- 
tended as an aid to servicing in the 



home, since many of the tests can be 
made from top chassis. It is a valuable 
aid in bench work as well. With a con- 
ventional vom the probe can isolate 
trouble, such as a weak or dead stage, 
to that particular stage. Tests can be 
made in the horizontal and vertical sync 
systems, video amplifier, video detec 
tor, if amplifier, tuner and audio if cir- 
cuits. Almost all these circuits can 
be tested from top chassis and in less 
time than is required, for example, to 
substitute tubes. Typical, practical tests 
which can be made follow: 

Weak/or/no high voltage 

Try drawing an arc from the plate 
of the high-voltage rectifier tube; then 
check for arc at the plate of the hori- 
zontal output tube. If there is a weak 
arc, or no arc, test with the signal- 
tracing probe and vom. The high-volt- 
age rectifier and the horizontal output 
tube can be checked by placing the tip 
of the signal-tracing probe against the 
glass side of the tube, about halfway 
up. NEVER TOUCH THE PLATE 
CAP OF THE TUBE WITH THE 
PROBE, In a typical receiver the meter 
leads about 1 volt when the horizontal 
oscillator and output stages are oper- 
ating properly; a reading of 0.5 volt 
or less in the same receiver indicates 
weak output. With a weak reading, 
the technician should check the drive 
to the horizontal output tube by 
pulling the tube and inserting the 
tip into the grid terminal. If the 
probe cannot be inserted, use a test 
adapter in place of the tube. In a 
typical receiver a reading of about 20 
volts shows that the drive is normal 
but substantially lower readings indi- 
cate horizontal oscillator trouble. Zero 
reading shows the horizontal oscillator 
is dead. 

A useful cross-check can be made by 
placing a floating tube shield over the 
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horizontal oscillator tube and measur- 
ing the voltage at the shield. A zero 
reading indicates that the failure is in 
the horizontal oscillator rather than in 
the network between the oscillator and 
the output tube. 

Drive to the yoke can be checked with 
the signal-tracing probe by holding the 
tip of the probe against the insulation 
of the "hot" lead to the yoke. Do not 
touch the yoke terminal with the probe 
tip or the probe will be damaged. 

Troubleshooting sync loss 

Switch the vom back to the first dc 
volts range and use the signal-tracing 
probe instead of the conventional test 
leads. A signal reading can be obtained 
at the input to each sync stage by in- 
serting the probe tip into the tube-sock- 
et terminal or by use of a test adapter. 
A TV station signal must be tuned in 
to provide the signal. 

An open coupling capacitor, for ex- 
ample, will provide a signal reading on 
the input side and zero reading on the 
output side. When a test adapter is 
used, a signal reading can be obtained 
at both the input and the output to 
each sync stage. In this method of test 
the tube is plugged back into the test 
adapter for normal stage operation. 
Thus, if a tube is cut off due to im- 
proper bias, etc., a reading is obtained 
at the grid but not at the plate. 

Of course, with test adapters it is 
easy to measure the bias, plate and 
screen voltages from top chassis, with 
the tube operating. In measuring the 
dc voltages the signal-tracing probe is 
not used and is replaced with regular 
test leads. (The signal-tracing probe 
does not respond to dc potentials.) 

Where there is loss of horizontal 
sync or?///, the afc circuit can usually be 
checked for proper signals. In a typical 
receiver using phase-detector afc, the 
technician can pull the tube and check 
the tube-socket terminals; a reading of 
1 volt at one plate and 7 at the other 
plate is typical. In this circuit the 
reading at one cathode will be about 7 
volts and approximately 9 at the other. 
Weak readings or zero reading indi- 
cates that the trouble is due to either 
the sync or the comparison waveform. 

Loss of picture (often sound also) 

Fig. 2 shows how the signal-tracing 
probe tip can be inserted into the video- 
signal terminal of the picture-tube 
socket to check for signal drive to the 
picture tube. If the reading is normal 
the trouble is in the picture tube or its 
operating voltages. Where weak or no 
reading is obtained, check with the sig- 
nal-tracing probe at the input to the 
video amplifier tube, with the tube re- 
moved. For a typical receiver, a read- 
ing of 0.5 volt or greater indicates that 
signal drive to the video amplifier is 
OK. But if a weak "or no" signal indi- 
cation is obtained, check the signal at 
the grid of the last if stage with the 
tube removed. A TV station signal must 
be present, of course, to make these 
tests. 

In a typical receiver, a reading of 
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0.1 volt or greater indicates that the 
signal to the last if stage is normal. In 
such case the conclusion that the 
trouble is in the local oscillator or rf 
amplifier is usually justified. With a 
strong signal present it is often pos- 
sible to check the earlier if stages and 
the mixer. As shown in Fig. 1 the 
ground lead to the signal-tracing probe 
should be connected to the chassis, es- 
pecially in low-level tests of this type. 

The local oscillator can be checked, 
as shown in Fig. 3, by using a floating 
tube shield and getting the signal volt- 
age for the probe from it. Since the 
probe operates at higher efficiency on 
the low channels, it is preferable to 
make this test by tuning the receiver 
to a low channel. A vacant channel 
should be used for a clearly defined 
test. Otherwise the station signal on 
an active channel may give a small 
reading which might tend to mislead 
the technician concerning oscillator 
output. 

Printed and plated circuits 

Test adapters are not required for 
most top-chassis tests when printed or 
plated circuits are used. Fig. 4, for ex- 
ample, shows a test being made of the 
video detector output by touching the 
tip of the signal-tracing probe to the 
detector peaking coil. Many similar 
test points are provided on top chassis 
in such receivers. 

However, in receivers using series- 
heater strings, with point-to-point wir- 
ing, it is necessary to use test adapters 
in most of the checks to permit rein- 
serting a tube and thus maintaining 
heater-circuit continuity. 

Loss of audio 

The signal-tracing probe can be ap- 
plied across the voice-coil terminals of 
a speaker to determine whether drive 
is present. A signal must, of course, 
be present. The speaker coil has a low 
impedance and the reading is normally 
low but serves to indicate drive. A 
high reading at this point shows that 
the speaker is defective (open voice 
coil, for example) ; zero reading indi- 
cates circuit trouble. 

The signal-tracing probe is next 
used, if necessary, to check for grid 
drive to the audio output tube— with 
the tube removed. For a typical re- 
ceiver the normal reading will be close 
to 4 volts with the volume control set 
for average operation. Clicks should 
also be heard in the speaker when the 
tube is removed and reinserted in the 
socket. 

The FM detector can also be checked 
with the signal-tracing probe. In a typ- 
ical receiver, the input plate or cathode 
of the detector will read about 5 or 6 
volts with the tube removed. 
Checking color TV Signal 

Color TV receivers have all the cir- 
cuits of a black-and-white receiver plus 
chrominance circuits. The chrominance 
circuits are energized by a 3.58-mc 
burst signal which is added to the con- 
ventional black-and-white signal. Fig. 
5 shows a typical chrominance signal 



Fig. 5 — The chrominance signal with 
sync and the 3.58-mc burst signal. 



"XT . 



Fig. 6 — Top, a normal 3.58-mc burst 
signal; bottom, a weak burst signal. 



with sync and burst. Signal tracing in 
chrominance circuits requires the pres- 
ence of a color signal either from a 
transmitting station or from a color- 
bar generator. 

The first chrominance circuit in a 
color TV receiver is the chrominance 
bandpass amplifier. The output from 
a bandpass amplifier to the color detec- 
tors in a typical receiver, with signal 
tracing probe and vom, provides a read- 
ing of 7 or 8 volts, with the color-in- 
tensity control advanced for normal 
color reproduction. 

The color-subcarrier oscillator oper- 
ates at 3.58 mc, and a check of oscil- 
lator operation can also be made with 
the signal-tracing probe. A reading of 
20 or 25 volts at the output of the 
buffer amplifier following the oscillator 
is typical. Low-impedance points should 
always be chosen for tests, when pos- 
sible, to avoid circuit detuning and 
loading. 

The output from the burst amplifier 
can often be checked with the signal- 
tracing probe. Fig. 6 shows photos of 
normal and weak burst signals. In a 
typical color TV receiver a normal 
burst signal produces a reading of 9 or 
10 volts from the burst amplifier. 
When the burst signal is absent, how- 
ever, the meter reading does not fall to 
zero because of noise voltages present. 
Hence, the technician should make com- 
parison tests of signal readings with 
those in a known good receiver of the 
same type, when possible. end 
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Part II: The assembly and erection 
of tall and very-tall towers 



By JACK DARR 



JUST as in every other branch of 
this business, there are a few little 
hints and kinks that will help you 
in setting up and installing towers; 
saving time is saving money. Let's begin 
with the easiest kind of installation, a 
medium-height tower, 36 to 48 feet, 
mounted alongside a house, on the 
ground. Let's assume a ranch house, 
about 40 feet long on the side where 
we're working. The tower will be set in 
the center of this long side. 

The first step is to layout and assemble 
the tower, putting on the bottom and 
top kits. Place the tower at one end of 
the house and set it up so that the top 
end is nearest the house. This will be 
explained later. (See Fig. 1-a.) Don't 
install the rotator and antenna as yet, 
but do install the short piece of masting 
which will hold the rotator. Be sure 
that the guy rings are put on before 
the sections are bolted together. Select 
the location for the tower and fix up 
some kind of base for it to sit on. While 
it is possible for one man to assemble 
and erect a tower of this size, it is much 
quicker and safer to use three men. 
Two of these need not be trained; one 
skilled technician and two helpers will 
do. 

While the helpers are assembling the 
tower, the technician lays out the guy 
wires and installs the guy anchors. At 
this time, he roughly computes the 
length of guy wire needed for each guy 
and fastens them to the tower. If the 
tower is 48 feet tall and will be set at 
the center of a 40-foot side of the house, 
the side guys can be anchored on the 
eaves at the ends of the house. The 
screw eyes used for this can be set now. 
This gives us dimensions about as 
shown in Fig. 2. The two top guys are 
the hypotenuse of a triangle roughly 
20 feet at the base with an altitude of 
38 feet, assuming that the eaves are 
10 feet from the ground. This gives us 
a length of about 45 feet for the two 
side guys. We said roughly, because 
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Fig. 1 — Tower erect ion : a, 
tower assembled on ground 
with top toward house; b, 
tower raised to rooftop and 
antenna and rotator in- 
stalled; c, tower moved to 
vertical position; d, (top of 
next page), complete instal- 
lation. 
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there is no need for detailed calcula- 
tions: guy wire comes in 50-foot rolls 
and we can simply cut off one roll for 
each of these guys. The extra time spent 
in making exact and unnecessary calcu- 
lations will save perhaps 30c worth of 
guy wire! What is important to know 
here is the minimum length of each 
guy wire, so that we can be sure to use 
enough on each one. 

The back guy is somewhat longer so 
we would use two rolls connected. The 
remainder can be cut off after the guy 
is fastened, and used for the shorter 
lower guys. Now, let's assume a con- 
venient tree, about 75 feet from the 
house, for our front guy wire. Using 
the same method, our front guy figures 
out around 75 feet so we use two rolls 
of wire on this one, too. 

After fastening these guys at the 
tower top, each one is unrolled very 
carefully down the length of the tower, 
as it lies on the ground. Keep tension 
on the wire to prevent its kinking. At 
a point about 14-15 feet from the base, 
fasten the rolls of wire to the tower 
by wrapping the free end of the wire 
around a brace or leg. By doing this 
they will be within easy reach of the 
rooftop man after the tower is up. The 
two side guys may be fastened near the 
base so that the ground men can take 
them loose and use them to steady the 
tower, if desired. 

Next, the second set of guy wires is 
fastened to the tower, down 12 feet 
from the top, brought down the sides 
of the tower and made fast as before. 
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Tie these rolls of wire a little above 
the top guys to avoid confusion between 
them. When working with these wires 
take every precaution to avoid kinking 
the wire. If a kink does show up, take 
it out by turning it over and straight- 
ening it before any strain is put on the 
wire. A kink causes a sharp bend in the 
wire and will inevitably cause the guy to 
break in the future! Therefore, after 
the guys are fastened at their top ends, 
keep them tight enough to avoid kinks 
until they are fastened permanently. If 
a kink does show up, leave that wire 
loose until enough of the others are 
fastened to allow climbing the tower 
and taking the kink out. The other 
reason for this procedure is that it 
keeps the wires out of the way while 
the tower is being raised, but makes 
them instantly available when they are 
needed. 

With the setup as shown in Fig. 2, a 
third set of guys should be used halfway 
up the tower (24 feet from the ground) 
if average wind velocities are high in 
the area. However, for fairly light loads, 
with heavy guy wires, the two top sets 
of guys, together with a firm hold at 
the eaves of the house, will hold the 
tower firmly. In any case, the third set 
of guys may be added after the tower 
has been raised; if attached now, they 
would be in the way. 

Raising the tower 

With all guy wires secured, the tower 
is then raised (Fig. 1-b). We left the 
top end of the tower nearest to the 




Fig. 3 — A 54-foot steel tower installed 
near two-story house. 



house for a reason. The technician 
climbs to the rooftop and goes to the 
gable end of the house over the tower. 
A rope is tied to the top of the tower. 
The rooftop man pulls up while the 
helpers lift, and the top end of the 
tower is raised to the rooftop, with the 
base remaining on the ground. Now, 
the roof man lifts the top while the 
ground men lift the base and walk along 
the side of the house until the tower 
rests across the rooftop, at the site 
selected, the center of the house. Now, 
the antenna and rotator, etc., are sent 
up to the roof and the technician 
assembles them to the tower top. The 
top should be lifted far enough up over 
the peak of the roof to allow the antenna 
sufficient clearance on the far side. 

After the rotator and antenna are 
installed, the rotator cable and lead-in 
may be fastened to the side of the tower, 
at least for a few feet down from the 
top. If they will be in the way, they may 
be fastened at the top and then coiled 
up, the coils being fastened with scrap 
wire to the tower near the top. The 
rotator cable should be taped with 
plastic tape firmly to one leg of the 
tower as ordinary fraction tape will 
go to pieces in a few weeks. If desired, 
the rotator cable may be run down in- 
side the tower to keep it out of the 
way, taping it to the inside of one leg. 

For the next step the back guy wire 
is taken loose from the tower and 
stretched out. The end is fastened tem- 
porarily at approximately the right 
distance. (Be sure that it isn't too 
short as this could cause trouble!) The 
purpose of this is to keep the tower 
from falling away from the house in the 
last stages of the lift. If there are 
enough assistants on hand, one may be 
detailed to stand by this guy during 
the lift. 

For the actual raising of the tower 
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(Fig. 1-c), the rooftop man sets the 
tower itself on his shoulder so that he 
can lift it with his legs rather than 
his back. The helpers place themselves 
at either side of the base. Now, the 
rooftop man raises the tower clear of 
the roof; the helpers walk toward the 
house, keeping a downward push on the 
base. This is easiest done by a series 
of very short lifts and moves : the roof- 
top man lifts clear while the base is 
brought in a few feet. The tower is then 




Fig. 4 — A gin pole with hooks. 



rested on the eave while the rooftop 
man gets a fresh grip. The ground men 
meanwhile hold downward on the base 
to keep it from flying into the air. A 
good safety precaution during this 
process is a piece of rope around the 
waist of the roof man and tied to a 
chimney so that he can't fall off the 
eaves ! 

As the tower approaches the vertical, 
the rooftop man moves to the eaves. 
There he lifts part of the weight of the 
tower but his main function is to guide 
the tower and keep it balanced sidewise. 
If there are enough men on hand, the 
two top side guys can be loosened and 
taken out to the sides where they can 
keep the tower from being overbalanced. 
When the tower is almost to its true 
vertical position, the topman holds, at 
the eaves, while one helper holds the 
base down. The other helpers take the 
side guys to their anchors and make 
them fast, temporarily, at this time. 
Now, the helper goes around back and 
fastens the back guy to keep the tower 
from falling away from the house. If 
the tower is not yet vertical, enough 
slack may be estimated in this guy to 
allow the tower to come to a true 
vertical. 

Next, this same helper takes the 
front guy loose from the tower and 
makes it fast at the tree, leaving some 
slack for adjustments. Now, the tower 
is fairly secure, and the accepted thing 
is for the entire crew to take a deep 



breath and light a cigarette! The one 
major precaution which must be 
observed during this whole procedure 
is to keep the tower in balance. No 
matter how long it is, if it is kept 
balanced during the lift, it is easy to 
handle; if it gets off balance, it is 
doomed. Due to its tremendous leverage, 
if it is allowed to get a start, it is gone. 
While the weight is kept balanced, only 
small lifts will be able to control it 
perfectly. 

After the cigarette, the tower is lifted 
over to the prepared base and bolted 
there, if bolts are used. The eave straps 
or brackets are attached after the tower 
has been checked for "plumb," with a 
carpenter's long level, held against two 
sides of the tower. Special levels are 
available for this purpose but a common 
carpenter's level will do admirably. 
With the tower plumbed and the eave 
brackets or straps fastened, the top 
guys are pulled up and fastened per- 
manently. During this process, one man 
witxt remain at the tower base, looking 
straight up! This is the only way in 
which the tower can be kept straight 
during guying! Observation from the 
side results in a tower which resembles 
a snake! 

After the top guys are set and fas- 
tened, the second set is likewise taken 
loose and fastened to the anchorages. 
If this is a high-wind country these 
should have separate anchorages from 
the top guys for greater strength. The 
two lower sets of guys may be fastened 
to the same anchors, but the top guys 
should have their own. 

After the top eight guys are fas- 
tened, the tower may be climbed with 
perfect safety. The technician on the 
rooftop can climb the tower to the 24- 
foot level, attach the lower set of guys 
and then, while the helpers are making 
these fast, go on up the tower and 
fasten the rotator cable and lead-in 
wires. 

For any tower climbing at all, even 
at low levels, the tower man should use 
a standard safety belt — more about this 
in a moment. Now the lead-in wires, etc., 
can be run down the tower and into the 
house as in any installation. 

For safety, the tower must be ground- 
ed. If a wooden base is used, drill a 
small hole through the base near one of 
the tower legs. Drive a standard 4-foot 
ground rod through this hole and attach 
it to the tower leg itself with a clamp. 
In addition to grounding the tower, this 
helps strengthen the base. 

Unsupported tower installation 

The type of installation in which the 
tower stands alone, without the support 
of a building, is somewhat more diffi- 
cult. However, it can be made without 
using any special heavy hoisting gear 
if the right methods are used. Let's 
set up a 36-footer on a flat roof, for 
instance. Using the flat platform, men- 
tioned earlier, as a base, we assemble 
the lower 24 feet of the tower. The guy 
rings and other hardware are assembled 
as before; the guys at the 24-foot level 



are merely slipped over the open ends 
of the legs and the wires fastened to 
them. The guy anchorages are made, 
which will probably be on top of par- 
apets, around chimneys, etc. The 24-foot 
section of the tower is then fastened to 
the base and temporarily raised to a 
vertical position. One man holds it 
there while the other pulls up the back 
guys (in the direction from which the 
tower was raised) and fasten them 
permanently. The front guys are meas- 
ured and left free for now. 

Now the tower is lowered again and 
the top section assembled to it. Guy 
wires are fastened to this section. If the 
antenna is light, it may be installed 
now; if a heavy rotator and antenna 
are to be used, they had better be left 
off until later. The entire tower is 
pushed up into place. When it gets to 
a vertical position it is held by the two 
middle guys which were fastened earlier. 
All that is needed is for the remaining 
guys to be fastened and the tower is 
secured. One man holds the tower 
against the two guys while the other 
fastens the front guys. 

The tower is then plumbed and all 
guys fastened. Now, the technician 
climbs the tower and installs the rotator 
and antenna, pulling them up on a 
handline from the base. Using modern 




Fig. 5 — Assembling tower with gin pole. 
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Fig 6 — Using safety belt on tower. 

antennas with a snap-out feature, they 
may be sent up folded and snapped 
into place at the tower top with no 
trouble. Rotator cables should be con- 
nected on the ground before the rotator 
is sent up. The installer makes all lead- 
in connections, etc. and comes down 
the tower, fastening the lead-in and 
rotator cable as he goes. His last act, 
before leaving the tower top, is to spray 
all connections and exposed bolts with 
a plastic spray to prevent corrosion. 

Very tall towers 

If the tower in question is one of the 
very tall jobs, 70, 80 or even 00 feet, 
a slightly different technique may be 
required. An 11-inch structure should 
be used for very tall towers — anything 
over 50 feet — with a few exceptions, 
depending upon the amount of support 
available. (A 54-foot tower may use a 
0-inch structure if it rests against the 
side of a two-story house, thus being 
only about 30 feet in the clear.) See 
Fig. 3. 

In any case, it would be almost im- 
possible to raise a 80-00-foot tower in 
one piece because of the likelihood of 
its buckling and breaking near the 
middle! A very high and very heavy 
piece of hoisting gear would be required 
for a lift like this, too. However, there 
is a method of erecting these tall ones 
without too much special gear or 
trouble. 

First, the lower sections of the tower 
are assembled and set up, using the 
methods previously outlined, say to 3(> 
feet or so. This part must be well 
guyed, using at least four guys. Leave 
the top kit off, as more is to be added. 
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Next, a gin pole (Fig. 4) is made, 
using two sections of standard 1 ^-inch 
TV mast stock which slip into each 
other, making a 20-foot piece. Near the 
bottom of one piece two heavy hooks 
are bolted about 2 feet apart, or what- 
ever distance there is between two 
steps on the tower being used. A small 
pulley is fastened to the top of the pole 
and at least 200 feet of good Vfe-inch 
rope run through it, with a knot at 
each end to keep the rope from coming 
out of the pulley. 

With the bottom sections set up and 
well guyed, the installer climbs to the 
top and fastens his safety belt. The gin 
pole is then sent up. It is put together 
and the hooks dropped over two steps of 
the tower. The top end, with the pulley, 
should be at least 10-12 feet above the 
top of the tower. The gin pole is fas- 
tened to a leg of the tower with some 
scrap wire or short ropes to prevent it 
from slipping sidewise. Now, the helper 
on the ground assembles two pieces of 
tower (12 feet) and attaches the guy 
wires to the top end of the section. He 
then ties the end of the rope to this 
piece, about 2 or 3 feet down from the 
top. It is then hoisted to the tower top, 
with the helper doing most of the pull- 
ing from the ground and the top man 
guiding it up through the guy wires. 

After this section has reached the 
top the ground man holds the rope, 
keeping the weight on himself while the 
top man guides the section into place, 
lowering it over the ends of the piece 
already there. The top man then inserts 
the bolts and tightens them. While he is 
bolting it in place, the ground man ties 
the rope off to the tower to hold the 
weight, and fastens the guy wires of the 
new section to their anchors. He then 
begins assembling another 12-foot sec- 
tion. 

With the new piece guyed out and 
safe to climb, the top man takes the gin 
pole loose and raises it to the top of the 
new section where he fastens it in place 
again. The rope is untied and sent down 
and the process (Fig. 5) is repeated 
until the tower reaches the desired 
height. The last piece sent up, of course, 
is the top section and should have the 
mast section, etc. to hold the rotator 
already inserted and tightened up. Last, 
the antenna and rotator are sent up and 



installed, and the tower is complete. 

One very necessary precaution should 
be mentioned here: Any tower climbing 
should be done only with a good stand- 
ard safety belt, as worn by telephone 
and power line men. In most cases a 
light belt is sufficient for tower use, as 
TV antenna men seldom are forced to 
hang on the belt while working, as 
linemen have to do. The pole strap 
should be short to hold you up fairly 
close to the tower; the lineman ordi- 
narily works quite a bit away from 
the pole, therefore he uses a somewhat 
longer strap. 

Your safety belt (Fig. 6) should be 
checked and tested at regular intervals 
to be sure that it will hold your weight 
when you need it! Any cuts, scars or 
frayed places on the belt or strap should 
be investigated and repaired if neces- 
sary. Hooks, straps and tool pouches are 
available for carrying tools, wire, parts, 
etc., up the pole. The end of the hand- 
line, a length of light rope used to pull 
up parts and tools from the ground, can 
be tied to the back of the belt. Many 
tower men take it loose after they 
reach the top, and tie it to some part of 
the tower. This keeps them from being 
jerked loose, should a load slip on the 
way up. 

The old sailor's rule of "one hand for 
yourself and one hand for the ship" 
should always be observed when work- 
ing at heights. Keep a firm grip on the 
tower with one hand whenever possible. 
If the work demands two hands, check 
the fastening of your belt before lean- 
ing into it! Take every precaution and 
don't depend upon your belt unless it 
is absolutely necessary. While the belt 
will save you from a fall, you'll carry 
some sore ribs for a while if you lose 
your balance and fall into the belt. 
Above all, don't get into the habit that 
one TV man almost developed: When 
he finished, he would unsnap his strap, 
fasten it to his belt and then start to 
lean back into it to see if everything 
was all right! Needless to say, this 
never grew into a full-fledged habit with 
him! After a few bad moments, a few 
frantic grabs at anything within reach 
and some bad cuts on the hands, he 
broke the habit! Always exercise < .«*- 
trcme caution when working at any 
height! end 
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FOLLOWING up last month's dis- 
cussion on width controls, we can 
now attack the problem of insuf- 
ficient width. This refers only to 
situations where the lack of width is 
due to the general aging of components 
and where a thorough check has been 
made of resistance voltage and com- 
ponents in the horizontal sweep system. 
These techniques may also be used in 
conversions where the new raster lacks 
up to 2 inches or so. 

Before making any of the following 
circuit changes, replace the horizontal 
output tube. If available, try a few of 
the same type. In some cases additional 
width can be obtained by replacing a 
6BQ6-GT with a 6CU6 or the new 
6DQ6. 

Starting with the horizontal oscil- 
lator, the origin of the horizontal sweep 
signal, the first consideration is the 
plate supply voltage for this stage. 
By increasing this voltage the oscillator 
output or drive is increased. The in- 
crease in voltage can be obtained either 
by decreasing the value of the oscillator 
plate-dropping resistor, connecting the 
plate supply lead to a higher B-plus 
point (if one is available) or feeding 
the oscillator with the horizontal boost 
voltage. 

In increasing the plate voltage it is 
a good idea to observe the oscillator 
signal waveform. Although it does not 
happen frequently, the increased oscil- 
lator output brought on by the increase 
in oscillator plate voltage may be 
obtained at a sacrifice — a distorted 
oscillator waveform. This could produce 
poor afc action, nonlinearity and other 
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horizontal defects. In addition, the in- 
creased drive could produce excessive 
current flow in the horizontal output 
transformer, saturating the core and 
producing white vertical lines on the 
left side of the screen. In connection 
with horizontal drive, the drive control 
should be advanced for maximum width 
without producing a drive line. 

Fig. 1 shows the horizontal output 
and sweep circuit in the Westinghouse 
V-2316 chassis. Because this chassis 
did not provide sufficient width in areas 
of low line voltage, two changes were 
made. One was to increase the horizontal 
drive voltage to the horizontal output 
tube, the other is discussed later. 
Oscillator output was increased by 
changing C424 from 680 to 390 wf y 
thus reducing the shunt capacitance, 
and by increasing R426 from 18,000 
to 22,000 ohms. 

In the above and following tests, it 
is important to watch the horizontal 
output tube's cathode current. Use a 
dc milliammeter to avoid letting the 
current exceed about 100 to 110 ma. 
The 6CD6 is fairly husky and can 
handle up to 200 ma but cathode cur- 
rent should be limited to 125 or 130 ma. 
More than this can damage the output 
tube as well as the primary of the fly- 
back transformer through overheating. 

The next spot to consider is the 
screen circuit of the horizontal output 
tube, a point often used for the hori- 
zontal width potentiometer. All that 
has to be done here is to decrease the 
value of the screen-dropping resistor, 
thus increasing the voltage on the 
screen grid of the tube. The criterion 



of how much resistance can be taken 
out of the screen circuit is the hori- 
zontal output tube's cathode and screen 
current. Check the maximum screen 
current of a particular tube before 
experimenting. And don't press the 
tube too hard because it is probably 
already working very close to its limits. 

Fig. 2 shows the horizontal output 
circuit of the RCA KCS92 chassis. 
Here again it was necessary to make 
a production change in later models to 
provide sufficient width in low-voltage 
areas. The original 10,000-ohm screen 
resistor was replaced with a 6,800-ohm 
2- watt unit. It will provide approx- 
imately a ^-inch increase in width. 

One more point related to the hori- 
zontal output tube is the cathode bias 
resistor. While good design requires 
such a resistor, not all sets have one. 
At any rate, increased sweep width can 
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Fig. 2 — Output screen resistor was re- 
duced to 6,800 ohms to increase width 
in RCA KCS92 chassis. 

be had by decreasing the value of the 
output tube's cathode resistor. Max- 
imum width can be had when there is 
no resistor because then there is no 
cathode degeneration. However, since 
this resistor provides bias protection 
to the horizontal output tube should 
the horizontal oscillator fail, it should 
be reduced as little as necessary and 
never entirely. When working with this 
circuit, it is especially important to 
watch cathode current. 

Since the width coil acts as a load 
on the flyback transformer, absorbing 
power from it, this is a very important 
point for increasing width. For max- 
imum increase in width the coil may 
be removed entirely. However, if in- 
creased width is desired together with 
width control, the width coil should be 
replaced with one having a greater 
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Fig. 1 — Horizontal sweep circuit in the Westinghouse V-2316 chassis. 
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inductance. The higher reactance of 
such a coil would dissipate less flyback 
power, leaving more for the horizontal 
deflection coils. In addition, the orig- 
inal, or higher-inductance, width coil 
can be connected across taps having 
fewer turns, as determined by the dc 
resistance reading between taps. The 
fewer the turns shunted, the less power 
absorbed. Of course, the fewer the 
turns shunted, the less control of width. 

Staying with the width coil, a good 
method of increasing width is to connect 
a capacitor across this coil. The greater 
the capacitance, the greater the width 
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Fig. 3-a — Original circuit wiring. Fig. 
3-b — Modification to use a 12BY7 in 
place of the 6AH6. 

increase. The practical limit of this 
procedure is the value at which hori- 
zontal foldover is produced. For the 
proper retrace time the sweep circuit- 
ringing frequency is about 75 kc. When 
excessive capacitance is placed across 
the width coil this self-resonant fre- 
quency is reduced and foldover occurs. 
Actually, what happens is that the 
capacitor shunts away part of the high- 
voltage kickback across the flyback 
secondary. Thus the high voltage is 
reduced slightly and the beam made 
less stiff — easier to deflect. 

The use of capacitors in this vein is 
not restricted to shunting the width 
coil. They may also be used across any 
two other taps on the secondary of the 
flyback transformer. Fig. 1 shows two 
130-^if capacitors in series across the 
deflection coils. Each has a 3,000-volt 
rating. The value of capacitance can 
vary considerably, depending upon an 
individual sweep circuit. The usual 
range is from about 50 wi to 0.1 /if, 
with a voltage range of from 600 to as 
much as 6,000, depending upon the 
peak voltages across the taps used. 

Another arrangement that works 
nicely on some sets is to connect a 
capacitor of about 100 to 200 ppf from 
the plate of the horizontal output tube 
to chassis. This sometimes provides a 
considerable increase in width. The 
voltage rating of such a capacitor 
would have to be 6,000 or more. 

In some cases, where width deficiency 
is caused by an excessive load on the 
boost circuit, width can be increased 
by disconnecting a circuit, such as the 
vertical output, from the boost line, 
and feeding it from the regular B-plus 
bus. 

Change in heafer string 

/ want to replace a 6 AH 6 with a 
12BY7. Unfortunately, my set has a 
series filament string, with the 6 AH 6 
being in series with another 450-ma 
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tube, the 6U8 (Fig. 3-a). Both tubes 
are then shunted by an $0-ohm resistor. 
The 12 BY 7 can be connected as a 6- volt 
600-ma tube or as a 1 J- volt JOO-ma 
unit. Thus, I do not see any way of 
removing the 450-ma tube and insert- 
ing the 12 BY 7 without getting involved 
in some complicated circuit juggling. 
— Mr. Molnar, Calgary, Canada. 

A simple and easy solution is shown 
in Fig. 3-b. The heater line before and 
after the tubes involved carries 600 ma. 
The 6U8 and 6AH0 have a combined 
heater resistance of about 28 ohms. 
Thus with the 80-ohm parallel resistor 
being approximately three times this 
resistance, the 600 ma breaks up with 
450 ma flowing through the tubes and 
150 ma through the resistor. 

With this in mind, we can then con- 
nect the 12BY7 as a 600-ma heater, 
directly in series with the rest of the 
line. This would have the 450-ma 6U8 
by itself, with a resistance in the heater 
of about 14 ohms. To maintain the 3- 
to-1 shunt relationship, the original 
80-ohm resistor is then simply replaced 
with a 40-ohm resistor. The overall 
voltage distribution is not disturbed 
because the original 12. 6- volt drop 
across the tubes still remains. 

Following along this line, any tube 
can be connected into a filament string 
having a lower current rating — simply 
supply sufficient shunt resistance. 

Loss of vertical sync 

/ have an RCA KCS83 chassis in the 
shop that works perfectly. However, 
the owner lives in an apartment house 
where there is considerable line-voltage 
fluctuation due to an elevator. This 
causes frequent vertical roll. The own- 
ers of other sets in this house in- 
form me that their pictures frequently 
bounce but seldom lose vertical sync. 
Unfortunately, this set appears to be 
lacking in something but I cannot find 
a defective component. Because of its 
splendid action on the bench I doubt 
that any particular part is bad and I 
would like some suggestions. — M., 
Detroit, Mich. 

Those who told you to check the sync 
vertical separator circuit are correct. 
This stage is fairly sensitive and the 
values should be very close to specifica- 
tions. However, because of the severe 
line-voltage fluctuation you will have 
to try and stabilize this circuit. 

At present the grid of the vertical 
sync separator is returned to cathode 
which is common to the pentode half 
of the 6X8 used as the video amplifier. 
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Return the grid circuit to ground (Fig. 
4) using the grid-leak arrangement 
shown. You do not have to install any 
new parts. The positions of R161 and 
R162 are interchanged. The parallel 
combination of R162 and C149 could 
be on either side of C150. You probably 
can get better results by changing 
R161 from 270,000 to 180,000 ohms. 
Also, try lowering the plate voltage of 
this stage by changing R165 from 1.2 
to 1.8 megohms. 

Stabilizing drive 

There is a peculiar condition in a 
model 454 Sentinel. Every time an 
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Fig. 5 — Horizontal multivibrator in the 
Sentinel model 454 receivers. 



adjustment is made in the horizontal 
hold coil there is an accompanying 
change in output tube drive and width. 
By experimenting with various values 
in this circuit I can get proper drive 
but the hold is unstable. The tubes are 
good and all voltages and resistances 
are normal. I would like to eliminate 
this interaction. — T. S., Fort Wayne, 
htd. 

In all probability a circuit modifica- 
tion is not necessary. The horizontal 
multivibrator in this circuit drives the 
horizontal output stage (Fig. 5) and 
feeds back a portion of its output 
voltage to the horizontal afc circuit. In 
circuits of this type a common source 
of interaction between horizontal hold 
adjustment and width is in the feedback 
line to the afc circuit. Thus, the remedy 
lies in reducing the amount of energy 
fed back. Experimentally vary the 
resistance and capacitance values in 
this circuit. However, so as not to 
disturb any phase relationships your 
simplest method is to replace the 680- 
fifif capacitor in the multivibrator plate 
circuit with a unit of higher reactance. 
Probably, a capacitor of about 470 wi 
would do the trick. If there is still 
some interaction, try a capacitor slight- 
ly lower in value. end 
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Fig. 4— The sync separators in the RCA KCS83 television chassis. 
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Portable 
TV Pattern 



Part II — Construction details 
offer solutions to electronic 
and mechanical problems 

By EARL T. HANSEN 



Photo of the in- 
strument's panel. 
Lettered tabs 
were added to 
photo to improve 
readability. 



Fig. 7 — Left side of generator. Note 
location of chroma and sync crystals. 




Fig. 8 — Right side of the port- 
able television pattern generator. 



A DETAILED technical discussion 
and circuit analysis on this 
generator appeared last 
month. 

The original model was built into 
the case of a surplus BC-906-C fre- 
quency meter. Where available, this 
is highly recommended because of its 
rugged construction and protective 
cover. If not available, any portable 
type case could be used. The chassis and 
the handles on the front panel are from 
the original unit. A new front panel 
was made from heavy sheet aluminum, 
painted with flat black enamel and 
lettered with white ink. The lettering 
was painted over with clear nail polish 
for durability. In making the front 
panel, the original one was used as a 
template for marking various holes for 
handles, chassis bolts and the four 
corner screws. These four screws plus 
one large locking screw in the rear 
hold the assembly in the case. Two 
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Reprint of the schematic diagram for the crystal-controlled TV pattern generator designed for stability and simple 
operation. A detailed parts list and circuit anahsis appeared in the January issue. 



rows of %-inch holes were drilled along 
the top of both sides and along the 
bottom for ventilation. Adequate venti- 
lation is important, especially since 
the power transformer is being oper- 
ated somewhat above its ratings (more 
on this later). To utilize space better, 
vertical sections were added to the 
original horizontal chassis. (See Figs. 
7, 8, 9 and 10.) These sections were cut 
from a discarded bottom cover of a 
TV chassis. However, any plated sheet 
steel would be satisfactory. The upper 
section does not extend the length of 
the horizontal chassis. Space is left at 
the front for the function switch and 
at the rear for power supply compo- 
nents. A brace was added between the 
top of the vertical section and the front 
panel. Holes in these vertical sections 
should be cut before mounting to the 
main chassis. Tubes, crystals and many 
inductances are mounted on these sec- 
tions while power supply components 



are mounted on the horizontal section. 

The chroma and sync crystals are 
placed low on the chassis in the coolest 
location as in Fig. 7. All crystals are 
mounted with standard octal sockets, 
one socket holding two crystals. Compo- 
nent layout is not critical, although the 
block diagram (Fig. 1, January, page 
119) should be helpful if the original 
layout is not followed. Inductances 
need not be shielded or isolated from 
each other because they are almost all 
tuned to different frequencies. The ex- 
ception is output coil L12. Its toroid 
type construction minimizes coupling to 
external circuits. Even so it was placed 
on the opposite side of the vertical 
chassis (Fig. 7) to reduce coupling be- 
tween the picture carrier oscillator and 
the output circuit. 

Coupling between these circuits would 
reduce the possible percentage of modu- 
lation. For this reason oscillator V10 
is shielded. Vector turret type sockets 



are used for V4 and V8. The power 
transformer used is overloaded on the 
filament winding. The rating is 2 amps. 
The load is 3.2 amps. It runs hot but 
not too hot. 

The next size larger transformer 
with the correct voltages was too large 
to be practical and therefore the smaller 
one was used. Since the generator is to 
be carried and used only intermittently, 
this seems sensible. However, you may 
add a 6-volt unit to share the load. 

The 378-kc crystal (XTAL1) is avail- 
able for around 50 cents from several 
sources handling surplus crystals. 
Order two or three and use the best 
one. I ordered 10. Of these, 5 were 
very active, 1 was weak and the others 
inoperative. The six active ones were 
all extremely near the correct fre- 
quency. The crystals are available in 
an FT-241 holder identified as channel 
4, 20.4 mc. The 20.4 figure is the 54th 
harmonic of the actual crystal fre- 



FEBRUARY, 1957 



55 



TEST INSTRUMENTS 




Fig. 9 — Top view 
of generator 



Fig. 10 — Chassis 
seen from bottom 



quency, 377.778 kc. This apparently 
odd figure, when divided down to the 
vertical sync frequency, equals 59.975 
cycles. This turns out to be a rather 
ideal figure since it is between the 
monochrome vertical field rate of 60 
cycles and the NTSC color field rate 
of 59.94 cycles. The horizontal rates 
work out equally well. 

Lead dress is generally not critical 
but it is wise to observe the following. 
The lead from the plate load resistors 
of Vl-b to C29 on S2-b should be kept 
away from the chassis as much as 
possible to minimize stray capacitance. 
Leads from the crystals to their respec- 
tive tubes should be kept short and 
dressed near the chassis. The lead from 
pin 5 of V9 to L12 should be kept short 
and C46 should be close to pin 5. The 
disc ceramic bypass capacitors C42, 
C44, C47 and C43 should be placed 
close to the chassis and with the short- 
est possible leads. R71 in series with 
the pilot lamp is optional and was used 
to reduce the current drain. Be sure 
to use the types of capacitors specified. 




The high-capacitance disc or tubular 
ceramic types are fine for bypass or 
coupling applications but should never 
be used for resonant or R-C timing 
circuits as they have poor temperature 
characteristics. Any capacitors which 
are critical in regard to thermal drift 
have been specified as silver mica, NPO 
or molded paper. 

Winding special coils 

L9 consists of 8 turns closewound 
of No. 30 cotton-covered or enameled 
wire on a \* -inch diameter iron-core 
tuned form. The ones used in the orig- 
inal model were from discarded 22-mc 
if coils. The 2-turn feedback winding is 
formed loosely coupled to the coil with 
the piece of hookup wive from ground 
to the crystal socket. The winding must 
be properly phased for positive feed- 
back for the harmonic crystals to oper- 
ate. L10 is the same except for 9 turns 
on the main winding. 

The toroid output transformer L12 
is wound on a ferrite core taken from 
a discarded sound takeoff transformer. 



This core is threaded on the outside, 
about % inch in diameter and 7/16 
inch long, with a hex-shaped hole 
through the center. The primary is 
wound with 3Vs> turns of No. 30 cotton- 
covered wire. The secondary consists 
of % turn each side of the grounded 
center tap as shown in the detail draw- 
ing. The core is supported by the leads 
being soldered to a tie strip. If channel 
3 is in use in the area where the gen- 
erator is to be used, you may choose 
to place it on channel 2. To do this, 
increase the main windings on L9, L10 
and L12 by 1 turn. Crystals XTAL3 
and 4 should then be 55.25 and 59.75 
mc respectively. 

The 300-ohm ribbon output cable was 
brought out through an elongated hole 
in the front panel. Plastic sleeving was 
used where the output cable passed 
through. 

The type 5963 tubes used as block- 
ing oscillators are similar to a 12AU7 
but designed specifically for countdown 
service. They cost only a little more 
than the 12AU7 at RCA tube distribu- 
tors. TO BE CONTINUED 
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VTVM 

for your 

MULTIMETER 

Simple circuit may operate 
with a 1-ma ammeter 



liy JOHN A. DEWAR 

WHY another article on con- 
structing a vacuum-tube volt- 
meter? Plenty of them have 
appeared in recent years but 
there is a little excuse for this one: it 
offers something different. 

Most previous circuits required a 
sensitive microammeter. Fig. 1 shows a 
circuit which will operate with an 
ordinary 0-1 milliammeter. It can be 
used with your present multitester 
without spoiling its usefulness as a 
portable instrument. The unit, with a 
small multimeter may be set in a panel 
from which it can be readily removed 
(see photo). 

Possibly the greatest advantage is 
that the multimeter already has a cali- 
brated scale, thus eliminating the nui- 
sance and poor appearance of hand 
calibration. The voltage divider. Rl to 
RC>, can be designed to accommodate any 
existing scale by simple application of 
Ohm's law. Values shown in Fig. 1 are 
for a multimeter scale 0-1.5, 7.5, 15, 
150, 750 volts. 

The circuit is conventional and needs 
little explanation. The power supply is 
not shown — one from an obsolete radio 
was used. I found it necessary to use 
225 volts for the B supply to get full- 
scale deflection on the 1.5-volt range. 
This had a 5-volt winding, sufficient for 
the 0SN7 heater and it reduces grid 
current. The B supply does not need to 
be well filtered. 

Potentiometer R7 adjusts the meter 
to full-scale deflection with a 1.5-volt 
cell on the 1.5-volt range; R8 is the zero 
adjustment. The dpdt switch reverses 
polarity for measuring negative volt- 
ages such as avc. Reversing the test 
leads will not work for this introduces a 
loud hum in the receiver and disturbs 
the measurement. 

What has been said in other articles 
on vtvm's applies to this. The accuracy 
depends on resistors Rl-Rfi. Precision 
resistors can be used or standard 
watt resistors selected on a bridge and 
using series or parallel combinations. 

To keep the circuit simple ohm meter 
and milliammeter ranges have not been 




included. However, an ac probe can be 
added. It is simple and easily con- 
structed (Fig. 2). All parts will mount 
in a medium-size, aluminum, wet-elec- 
trolytic can, with shielded leads to the 
unit terminated in pin plugs. By adding 
a pin jack on the panel, connected to the 
5-volt ac supply, it can be used without 
any other change. 

The ac readings obtained are more 
relative than accurate but nevertheless 
useful. A miniature control mounted in 
the end of the can is used to calibrate 
for ac. 

If your multimeter hasn't a 0-1 -ma 
outlet, it will be necessary to add one 
for connection to the unit by bringing 
out a lead directly from the meter to an 
extra pin jack. And when using the 
meter on the vtvm unit, the selector 
switch should be set to a high dc voltage 
reading. 

A note on computing a divider net- 
work for use with meters having a dif- 
ferent scale sequence — say 0-3, 10, 100, 
300, 1,000 volts: Assume a divider cur- 
rent of .0001 ampere (0.1 ma) for the 
highest range, 1,000 volts. Then the 
total divider resistance will be 



1,000 
.0001 



10 megohms. 



For the 10-volt position there must be a 
7-volt drop across Rl and 3 volts across 
the remainder. The divider current is 



10 

10,000,000 



.000001 ampere. 



Therefore Rl 



.000001 

= 7,000,000, and 3,000,000 ohms for the 
total of R2-R6. For the 30-volt range 
the current is 



30 



10,000,000 



= .000003 ampere and 



R2 



27 
.000003 



= 9,000,000 - 7,000,000 ohms ( R 1 ) = 2 
megohms. The rest of the divider can 
be computed in the same manner, end 



Vtvm in use with low-priced tester. 




Diode probe for use with the vtvm. 



1.5V I MEG 



6SN7-GT 




| HTR SV(PlNS7-8)| 



Resistors: 1—15.000. I — 60.000. 1—75.000, 1—400,000, 
1—750,000 ohms, I — 6 megohms, '/j watt (use^ pre- 
cisron resistors or check standard values for variation 
in value); 2—3.900, 1—4.700, 2—18,000 ohms, I— I. 
I— 10 megohms, '/ 2 watt; 1—10,000 ohms, I watt; I — 
15,000, 1—20,000 ohms, 2 watts; 1—20.000, 1—100,000 
ohms, potentiometers. 

Miscellaneous: I— .002-^f capacitor, 200 volts; I — 
dpdt switch; I — 6SN7-GT and octal socket; I— l-ma 
ammeter; I — power supply (see text); 2— pin jacks; 
I — chassis. 

Fig. 1 — Schematic diagram of the vtvm. 




•SHIELDED CABLE 



I — I, I — 10 megohms, resistors, Vi watt; I— l-megohm 
potentiometer; I— .0l5-|if capacitor, 1,000 volts; I— 
6AL5 and socket; I— length of 3-conductor shielded 
cable; I— chassis (see text). 

Fig. 2 — Schematic and layout of probe. 
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Using a LS-volt flashlight 
cell, this versatile unit 
provides over J y ()00 volts 
at 50 microamperes for G-M 
and scintillation counters 
and other applications 



SEVERAL electronic devices require 
a high voltage at low current for 
proper operation. Some that come 
to mind are breakdown testers, 
Geiger counters, photomultipliers, meg- 
gers (for measuring insulation and 
other high resistance) and photoflash 
lamps. For example, a conventional 
Geiger unit requires 900 volts at a 
few microamps. The actual power is 
only a few milliwatts at most but the 
voltage must be high. This generator 
provides more than 1,000 volts at 50 
pa from a 1.5-volt dc source. The low- 
voltage dc energizes a CBS 2N255 
power transistor which oscillates at an 
audio rate. The oscillator output is 
stepped up by a transformer. 

A transistor oscillator eliminates the 



need for a vibrator which may cause 
noise, low efficiency and sparking. The 
transistor is a long-life oscillator that 
requires no attention. Also, it is easy 
to control the input power (and there- 
fore the output voltage) when a tran- 
sistor circuit is used rather than a 
vibrator. 

Fig. 1 shows the generator circuit. 
The 2N255 can handle several watts 
with a maximum dc input of 15 volts. 
In this application it loafs! An input of 
1.5 volts at about 225 ma provides an 
output of 900 volts at 25 fia. The input 
can, of course, be pushed much higher 
if needed. Evidently the efficiency is 
not very high since I use an ordinary 
filament transformer — a Merit P-2945 
which delivers 6.3 volts at 2 amps — 
for stepup. Actually any filament trans- 
former with a rating of an ampere or 
less is suitable, and should result in a 
dc output in the same range. The 
efficiency can, of course, be increased 
tremendously by using a special trans- 
former with a high-efficiency core. 
These are not generally available and 
are expensive. 

Fig. 1 shows a base resistance of 56 
ohms. This controls and limits the 
transistor input and, therefore, deter- 
mines the output power. For a variable 
output, substitute a rheostat, but include 
a series fixed resistor of at least 10 
ohms to maintain minimum bias on the 
2N255. 

The rectifier may be a stack of con- 
ventional selenium 130-volt units or it 
may be a special high-voltage type 
rated for at least 1,000 volts dc at 1.5 



BATT 
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/ BOARD) 
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Layout of the 
kilovolter.U nit 
can operate on 
single cell — 
two are used 
for longer life. 
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The filter consists of a two-section 
K-C network. For some applications 
additional filtering may be required. 

If the kilovolt generator is to be used 
in Geiger or similar work, the output 
voltage should be regulated. The Ray- 
theon CK1038 is excellent for this pur- 
pose because of its tiny size (see photo). 
This diode has a current range of 5-55 
fin and regulates within a few volts of 
900. For Geiger work the tube flow 
may be adjusted far below the max- 
imum value. For example, connect a 
microammeter in series with the tube. 
Now choose the transistor base resistor 
so that the current is 25 pa. Since the 
minimum CK1038 current is 5 /*a, this 
allows a range of 20 W for the Geiger 
or other load. This is more than ample 
for most purposes. If the load is to 
consume more current, reduce Rl until 
the regulator current is nearly 55 /m. 
Do not exceed this limit. With a 55-^a 
flow the load may consume anything 
from 0-50 fia with good regulation. 

The regular tube will not operate 
until its starting voltage (approx- 
imately 930) is exceeded. 

Generator construction 

All parts for the kilovolter are 
mounted on a perforated board measur- 



IKVDC.MM0REA5MA 

SEL RE£T ^2 CKI03G 




FlL TRANS 63V CT 



Rl— 56 ohms, '/j watt 
R2 — 3.3 megohms, '/j watt 
Cl, 2— .01 nf. 1,000 volts, disc 
C3— .02 nf, 1,000 volts, disc 

T — filament transformer, 117 volts ct primary, 6.3 
volts secondary (Merit P-2945 or equivalent) 
VI— 2N255 (CBS) 
V2— CKI038 (Raytheon) 
SEL RECT— selenium rectifier (see diagram) 
BATT— two 1.5-volt cells in parallel 
Battery holder (Lafayette MS-176) 
Petforated board (Lafayette MS- 305) 
Socket, 9-pin miniature, for transistor 
Switch, spst 



Fig. 



1 — Schematic diagram of the 
transistorized kilovolter. 



2N2S5 




CKI038 

w BASE 

C3 



COLLECTOR GNDED 
TO CASE 



CENTER LINE 



Tig. 2 — External construction of the 
2X255 transistor. 
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PULSES TO SCOPE 
OR PHONES 



Fig. 3 — A simple radiation indicator 
using the transistorized kilovolter. 
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ing f>% x 3% inches. The transistor 
plugs into a nine-pin miniature socket 
mounted beneath the board. You don't 
need a large hole for this socket — 
simply mount so that the two tran- 
sistor pins can plug into the socket 
through board perforations, which may 
be slightly enlarged if desired. These 
pins are emitter and base connections. 
(See Fig. 2.) The collector ties inter- 
nally to the metal flange or case (of 
the transistor) which is painted black 
except for a small area surrounding 
one mounting hole. This exposed metal 
is for making good electrical contact. 

Two small screws hold the socket in 
place. To provide additional support 
and a collector connection, a third screw 
is passed through the perforated board 
and the transistor case. As mentioned, 
the case is tied to the collector. 

Before completing all your soldering, 
try reversing the high-voltage trans- 
former leads. Output will be much 
greater one way than the other. This is 
because the oscillator does not generate 
a sine wave, but is interrupted or 
blocked periodically. Thus one half- 
wave of the ac output is highly peaked 
and contains more power than the 
other half. The more powerful alterna- 
tion must be rectified for maximum 
output. 

The photo shows a pair of cells for 
the power supply, but a single cell will 
do the job for short periods. By divid- 
ing the work cell life is prolonged. A 
single No. 6 dry cell will last for 
hundreds of hours. 

Although this generator provides a 
high-voltage dc output, its shock is not 
dangerous. If you touch its terminals 
while power is on, you will feel a tingle, 
but since the voltage quickly drops, 
the shock is not serious. 

An application 

This device eliminates the need for 



the expensive, heavy batteries formerly 
needed for certain applications. One of 
the most interesting, useful and easy- 
to-make is a Geiger counter. Besides 
the high-voltage generator, all you 
need is a counter tube, a few resistors 
and a capacitor. Fig. 3 shows a hookup 
that indicates radiation either on a 
scope or a pair of phones. I have used 
this arrangement with counter tubes 
CK1049 and CK1026. The latter is only 
2% inches in length and is a low-cost 
unit. Average pulse amplitude (even at 
high counting rates) is over a volt. The 
CK1049 is a larger tube and much more 
sensitive and will indicate beta as well 
as the more powerful gamma rays. Its 
output pulses have approximately 10 
times the amplitude of the smaller tube. 
Counts are audible directly on phones 
with either tube, without any amplifi- 
cation. A slight tone is also audible 
(due to incomplete filtering) but this 
does not interfere with the clicks. On 
a scope the counts are visible as nega- 
tive pulses. 

Experimental counts may be made 
with a radium-dial watch or clock. At 
a distance of about 6 inches the count 
comes to about 4-5 per second. Even at 
a foot away a count is still noticeable. 
Without a nearby radioactive source, 
the background count (due to cosmic 
rays, etc.) is less than 50 per minute. 

For experimental work, a special 
socket or probe is not needed for these 
counter tubes. A metal clamp or even 
a turn of wire around the tube coating 
makes a good cathode connection. A 
battery clip on the center conductor of 
the tube connects to the anode. 

The high-voltage generator is also 
suitable to energize a photomultiplier 
type of tube. These ordinarily require 
about 1,250 volts, which this device 
can supply easily. Special phototubes 
in this voltage range are used in highly 
sensitive scintillation counters. end 



this is costing us MONEY — 



Yes, our mail-order tube advertising 
policy has cost us substantial adver- 
tising revenue. But because it pro- 
tects our readers, we are glad we 
established the policy. 

RADIO-ELECTRONICS refuses all mail- 
order tube advertising unless the ad- 
vertiser warrants that the tubes are: 

■ New and unused 

■ Not mechanical or electrical rejects 

■ Not washed or rebranded 

(See page 57 of the January 1956 issue.) 

Asfaraswe know, RADIO-ELECTRONICS 
is the only generally distributed 
magazine in the field to have set 
these high standards. 
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bridge 



5 -range unit measures from 
10 picofarads to 1 microfarad 



Hv LEONARD J. D'AIRO 



I'VE noticed that in the shop the 
least often measured electrical quan- 
tity is capacitance, though it is one 
of the building blocks of electronic 
circuits. Many a time I've sweated 
over circuits to the point of despair 
just because of miscoded or unmarked 
capacitors. You have probably had 
trouble with capacitors in television 
horizontal oscillator and sync circuits 
where you have had to try one capacitor 
after another until you hit one which 
would make the circuit operate prop- 
erly. 

After taking all that I could, I de- 
cided to do something about this prob- 
lem once and for all and give my ulcers 
a rest. The result is the transistorized 
capacitance bridge described. 

The unit is built into an old portable 
ohmmeter case and is self-contained. It 
uses two type CK722 transistors, one 
of which is an audio oscillator and the 
other an audio amplifier. A single 9-volt 
battery supplies the power. Current 
drain is 1 ma. With five ranges, capaci- 
tances from 10 fifif to 1 /if can be meas- 
ured. 

The bridge circuit (Fig. 1) is simple. 




C3 



R8 




BATT 



Cx is the unknown capacitance, Cs the 
standard capacitance, R h the balancing 
resistor and R, the calibrating resistor. 
The bridge is in balance when the ratio 
of C s to R )t is equal to the ratio of C* 
to R,. This is expressed mathematically 
as C x = Ri.(Cs/R,). If an audio signal 
is applied to points a and b on the 
bridge and a pair of headphones con- 
nected to points c and d, the signal will 
be heard in the phones when the bridge 
is unbalanced. 

As Rb is adjusted toward the point 
of balance, the signal in the phones 
begins to decrease until nothing is 
heard. This point is called the null 
and shows that the bridge is balanced. 
Now, when Cs is equal to .001 /if and Ri, 
is equal to 100,000 ohms, the bridge 
will indicate values of 0.1 /if to 1 /if 
when R 0 is equal to 100 ohms, .01 /if to 
0.1 /if when R, is 1,000 ohms, etc. To 
cover the range of 10 /i/if to 1 /if, five 



calibrating resistors are used, each one 
switched into the circuit as needed. 
These resistors will multiply the dial 
reading by 0.1, .01, .001, .0001 and 
.00001 times, respectively. 

Since the setting of the balancing 
resistor is proportional to the unknown 
capacitance, a linear-taper potenti- 
ometer can be used and the dial calibra- 
tion will be linear. 

Construction and calibration 

The complete schematic diagram of 
the capacitance bridge is shown in 
Fig. 2. One CK722, as the oscillator, 
JACKS supplies the audio signal to the bridge. 
The output of the bridge is then fed 
to the second CK722, an audio ampli- 
fier. The output of the bridge is ampli- 
fied so that a finer null indication can 
be obtained for greater accuracy. 

Although I built the bridge in the 
ohmmeter case it is not necessary to do 
likewise. There are no critical circuits, 
therefore layout and construction can 
be tailored to your own requirements. 
The dial for Ri, was made from heavy 
paper glued to the panel with a coating 
of dope for protection. 

To calibrate the bridge it is neces- 
sary only to use an ohmmeter connected 
to one side and the wiper arm of R t> . 
Starting at minimum resistance, rotate 
the shaft toward maximum resistance, 
marking olf on the dial each increase 
of 10,000 ohms. The 10,000-ohm point 
is 1, the second 10,000-ohm point is 2, 
and so on up to 10. When R, is 100 
ohms, these numbers indicate capaci- 
tances of 0.1 /if, 0.2 /if, 0.3 /if, etc.; 
when R r is 1,000 ohms, the numbers 
indicate .01 /if, .02 /if, .03 /if, and so on. 
This calibration will hold true for all 
ranges provided that each R*. resistor 
is exactly 10 times the previous resistor 
and all are held to close tolerances. 
If not, then each range will have to be 
calibrated individually with known- 
value capacitors. 

It is well worth the time, effort and 
money spent building this bridge when 
you think of the aggravation avoided 
when you use it. I know. END 



SI RANGES: IC.I-lyf); 2(.0l\ltf ); 3C.OOKOIirf);4CIOOji^jOOlMn;5(lO-lOOti|)f ) 
- BRIDGE 




RI — 330,000 ohms 

R2 — tOO ohms, 1% (0.1-l-uf range) 

R3— 1,000 ohms, 1% (.01-0.1-nf rang*) 

R4— 10,000 ohms, I %( .00 J-.O J-nf range) 

R5— 100,000 ohms, 1% {.000l-.00l-^f range) 

Ri — I megohm, 1% ( ICM 00-|i|if range) 

R7 — 1 00, 000- ohm pot, linear 

R8 — 470,000 ohms 

All res/sfors 1 / 2 watt 

CI — .00! (if, disc ceramic 

C2— .01 nf. disc ceramic 



%N S2 SATT . 

■ 9V i 4. 

C3— .001 uf, stiver mica 5% 

C4 — 30 uf, 12 volts, miniature electrolytic 

Tl, 2 — miniature audio transformers, primary 3,000 

ohms ct, secondary 1,000 ohms (Argonne ARII3 

or equivalent) 
BATT — Miniature 9-volt mercury battery 
VI, 2— CK722 transistors 

51 — single-pole 5-position rotary switch 

52 — spst switch 
Miniature phone jack 
Phone tip jacks (2) 



Fig. 1 — The simple bridge circuit. 



Fig. 2 — Schematic diagram of the complete transistorized capacitance bridge. 
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Instrument provides test 
for beta, open and 
shorted units 



EVERY wide-awake service tech- 
nician should be prepared to 
service transistorized equipment. 
Transistors are already widely 
used in entertainment equipment — bat- 
tery portable receivers, portable phono- 
graphs, automobile and home radio 
receivers. 

Transistors require special care as 
they are critical in some respects. Some 
means must be available for testing 
them because, in most cases, it would 
be impractical to stock all transistors 
needed for the technique of testing by 
substitution. 

Thus, the subject discussed will be 
precautions in handling transistors, re- 
placement of transistors and how to 
build a simple transistor tester. For 
transistor theory I recommend the 
many fine articles and books that have 
been written on the subject such as 
Transistors (Gernsback Library) by 
Rufus P. Turner. 

Transistors, mechanically more 
rugged than vacuum tubes, will with- 
stand over five times more shock than 
the best military type tubes. Transis- 
tors, then, present little or no problem 
from the standpoint of being dropped 
or shaken. Their flexible leads, however, 
are more subject to damage and should 
not be bent or twisted too rigorously. 

Transistors have temperature limits 
that should not be exceeded, both stor- 
age and operating. The storage temper- 
ature is of most concern to the service 
shop as it may be assumed that the 
equipment was designed for proper op- 
erating temperature. 

Most present-day germanium units 
have a temperature range of about 




Panel view of the tester. Open and short test and the 
beta test are combined in one unit. Beta test requires 
auxiliary audio signal generator and ac voltmeter. 




•Supervisor of Technical Information Service, 
ORS-Hytron, Danvers, Mass. 
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50 to 85°C (-58 to 185°F). This 
range covers practically all normal con- 
ditions. But to be sure, do not store 
transistors in a deep freeze, on a hot 
radiator or leave them for a long time 
in the direct rays of the sun. 

To illustrate the transistor's temper- 
ature endurance, it is good enough for 
reliable use in automobile radios where 
the greatest variation in temperature 
is usually encountered. 

One important temperature consider- 
ation is the effect of a hot soldering 
iron when applied to the transistor — 
it could damage the unit. The first rule 
is: When soldering on a transistor 
socket be sure that the transistor is 
removed first. Some types of transistors 
have flexible leads that are soldered 
into the equipment. When soldering 
these leads it is a good idea to keep the 
iron away from the transistor body. 
Solder them with a light, pencil type 
iron and, as an extra precaution, hold 
a pair of pliers on the lead between the 
iron and the transistor. The pliers acts 
as heat radiator, removing heat before 
it reaches the transistor. 

Transistor replacement 

Electrically, the transistor requires 
more care than the vacuum tube be- 
cause it is inherently a low-voltage 
high-current device. It is not difficult to 
damage the transistor beyond repair by 
applying too much voltage to it or, in 
some instances, a voltage of the wrong 
polarity. The rules to follow in socket- 
ing a transistor are as follows: 

1. Turn off the power to the equip- 
ment. 

2. If there is any question con- 
cerning the polarity of connection, es- 
pecially if substituting a different type 
number, determine whether the tran- 
sistor is an n-p-n or p-n-p type (Fig. 1) 
by referring to the manufacturer's 
specifications. 
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Fig. 1 — Symbols for n-p-n and p-n-p 
transistors indicating the normal volt- 
age polarities. 

3. Connect transistors so that when 
operating an n-p-n type, emitter is neg- 
ative, or p-n-p type, emitter is positive, 
to the base and collector. To check the 
voltage polarity with the transistor out 
of the circuit it is necessary to measure 
the voltage between emitter and collec- 
tor socket terminals with a vacuum- 
tube voltmeter. This is because the 
operating voltages are determined by 
the voltage drops across bias resistors. 
Thus, in a nonoperating measurement 
the emitter voltage might be the same 
as the base voltage or the collector volt- 
age the same as the base voltage, de- 
pending upon circuitry. Many of the 
sockets used are polarized so that no 
mistake can be made if a transistor of 
the same type number is used as a re- 
placement. Standard RETMA polarized 



sockets have base and emitter pins 
spaced closer than base-to-collector 
spacing. 

4. If you insist on making replace- 
ments with the power on, be sure that 
the base connection is made, first. This 
makes certain that bias is applied when 
the other elements make contact. 

Use the same care in making bat- 
tery replacements. Be absolutely sure 
of two things: The voltage is the speci- 
fied value; the polarity is correct. 

Another good rule to follow, particu- 
larly for the experimenter, is to avoid 
high-voltage pulses or transients that 
could damage the transistor in an in- 
stant. When working on new equipment 
that uses other than very low dc volt- 
ages, it is a wise idea to apply the volt- 
age gradually while observing circuit 
behavior. Also, a capacitive discharge, 
inductive kick or surge that may result 
from on-off switching may be large 
enough to produce a damaging voltage. 

Transistor characteristics 

Transistors have not become as 
standardized as vacuum tubes and few 
types are made by more than one manu- 
facturer. Most of them are registered 
with RETMA (Radio-Electronic-Tele- 
vision Manufacturers Association) but 
many have not been and are designated 
by the manufacturer's own type num- 
ber. It then becomes evident that to ob- 
tain an exact replacement, in many 
cases, the same brand must be used as 
the original transistor in the equip- 
ment. 

Transistors registered with RETMA 
have a prefix **2N" followed by a num- 
ber— 2N155, 2N145, 2N180, etc. 

Wherever possible the exact replace- 
ment transistor should be used. In an 
emergency, or where the original is no 
longer available, it is possible to sub- 
stitute another transistor type. Ex- 
treme care should be taken in doing 
this. The characteristics of the replace- 
ment transistor should be compared 
with the original transistor to be sure 
that they are practically identical. 

Transistors can be given a rough 
check for forward and back resistance 
similar to a method sometimes used for 
testing crystal diodes. A crude check 
may be made with a vtvm. This method 
gives only an indication of opens and 
shorts. Using the ohmmeter method is 
risky — some instruments often have 
higher voltages than the transistor can 
tolerate. 

One of the major difficulties in ob- 
taining a true measure of statu- char- 
acteristics of a transistor, by using the 
ohmmeter method, is that the value of 
test voltage is important and different 
voltages and meter movements are re- 
quired to measure forward current and 
reverse current meaningfully. The for- 
ward current is in the order of milliam- 
peres and should be tested at low volt- 
ages; the reverse current is in the order 
of microamperes and should be tested at 
higher voltages. For a satisfactory 
transistor test it is not only necessary 
to test for opens and shorts by checking 



forward and reverse resistance, but 
also for its amplification ability. 

Building a transistor tester 

A simple transistor tester may be 
built using a minimum number of parts 
and a 1-ma meter. It is simple to oper- 
ate and gives a true indication of the 
transistor's dynamic characteristics 
and also check for open and shorted 
units. For economy the tester is de- 
signed to use the service-shop audio 
signal generator and high-impedance 
ac voltmeter. Of course, these two extra 
items could be built into the tester, but 
they are readily available. And their 
cost may be saved by using terminal 
posts for their connection to the tran- 
sistor tester box. 

The tester consists of two parts — an 
open and short checker and a dynamic 
ac beta measurement. Beta is the small- 
signal base-to-collector amplification. 

The socket arrangement for both 
open and short test and dynamic test is 
shown in Fig. 2. These sockets are ver- 
satile because they may be used either 
for equally spaced electrodes in which 
the collector is indicated by some sort 
of marking or for the polarized type of 
arrangement. You can use two sockets 
for each test circuit as in the diagram 
and photos or the optional socket in 
Fig. 2. 

The open and short checker consists 
of the 1-ma meter, a 1.5-volt cell, a se- 
ries resistance to limit the forward cur- 
rent and suitable sockets and binding 
posts to take care of most transistors 
now available. Of course, as new types 
come out it would be possible to add 
more sockets in parallel, or clip leads 
may be connected to the binding posts. 
A useful addition would be a socket for 
the new power transistors used in auto- 
mobile radios. A diagram of the open- 
short checking device is shown in 
Fig. 3, on page G3. 

Switch 1 is for voltage polarity and 
applies forward and reverse biases to 
the transistor. The switch should be in 
a positive direction for forward cur- 
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Fig. 2 — Socket arrangement for open 
and short test, and dynamic test. 

rent when testing p-n-p types and in 
the negative direction for n-p-n types. 
The other switch (S2) switches the 
element under test from emitter to col- 
lector. 

To test a p-n-p transistor throw 
switch 2 to the emitter element with 
switch 1 positive. The current will be 
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Fig. 3 — Schematic diagram for the 
open— short checker. 

high, about 0.5 ma, being limited by a 
resistor of 3,;>00 ohms. If there is no 
meter reading, the emitter is open. 
Next switch 1 is reversed. The emitter 
is now biased in tile reverse direction, 
having a very low current which is 
barely readible on the 1-ma meter. If 
the meter reads a high current, up to 
Co ma, the transistor is shorted. 

Next, the collector side is checked by 
throwing switch 2 to the collector side. 
Now the same forward and reverse 
check is made by throwing switch 1 
from positive to negative. 

N-p-n junction transistors may he 
tested in a similar fashion. The only 
difference bein gthat the n-p-n transis- 
tor polarities are opposite from that for 
the p-n-p transistor. Forward direction 
for the n-p-n transistor is a negative 
voltage on the emitter and collector. 

The open and short test just de- 
scribed is only a rough approximation 
of whether a transistor has the proper- 
ties required to operate as an amplifier. 
How good an amplifier it is requires an 
additional test. This can be done by 
measuring beta. 

Beta is the current amplification fac- 
tor in the common-emitter transistor 
circuit. It is one of the most significant 
transistor characteristics since it cor- 
responds to the voltage amplification 
factor of the vacuum tube. We may de- 
fine beta as the ratio of a change in 
collector current to a change in base 
current with the collector voltage held 
constant. Typical values of beta range 
from 10 to 50. 

A dynamic beta tester is shown in 
Fig. 4. In this circuit the current am- 
plification factor is accurately meas- 
ured. Requirements for accurately 
measuring beta are that the output 
current is into a zero-impedance load 
and that the input current is from an 
infinite-impedance source. These condi- 
tions are effectively met in this circuit 
sinee~Jhe 100,000 ohms in series with 
the signal -generator is essentially in- 
finite in comparison with the base- 
emitter input resistance of the tran- 
sistor. The 1,000-ohm resistor in the 
collector circuit is very small in com- 
parison with the collector-emitter out- 
put resistance of the transistor. The 

liASK CTRRENT Control ( R'i ) should be 

wired so that the switch S4 closes and 
circuit resistance drew a sex with clovk- 
wise rotation. A 10,000-ohm resistor 
in series with the pot will insure a 
safe minimum circuit resistance. 

To measure beta of a p-n-p junction 
transistor connect the signal generator 
and high-impedance ac voltmeter. Set S3 
to the p-n-p position. Next the tran- 



Par+s List for Figs. 3 and 4 

Rl— 3,300 ohms, '/j watt 

R2— 100.000 ohms. 5%, Vj watt 

R3— 1-1 .Smegohms. potentiometer. 2 watts 

114—1,000 ohms, 5%. </, watt 

CI— I 200 volts 

C2— I 200 volts 

SI 3— dpdt switch 

S2. S— spdt switch 

54— spst switch (on R3) 

BATT I. 2— 1.5-volt cell 

M — 0-1 milliammeter 

Binding posts (10) 

Transistor sockets (4) (Cinch-Jones 2H5 subminiature 

type) 
Panel 
Cabinet 



sistor is plugged into the appropriate 
socket on the right-hand side of the 
tester. Turn switch 4, which is ganged 
with R3, the O.o-megohm potentiometer, 
switching the full potentiometer resist- 
ance into the circuit. Then throw S5 to 
the calibrate position and adjust the 
audio signal generator to 1,000 cycles, 
setting the ouput voltage to 1. One volt 
is equal to an alternating current of 10 
pa to the base of the transistor through 
the 0.1 megohm resistor. Next S5 
should be thrown to the operate posi- 
tion, switching the voltmeter across the 
1,000-ohm load resistor. The ac volt- 
meter now reads the ac collector cur- 
rent in milliamperes, which equals beta 
when multiplied by 100. 

The base-current potentiometer 
should be adjusted for optimum bias, 
that is, the bias that will give the max- 
imum value of beta. 

N-p-n transistors are tested in the 
same manner by throwing the S3 to the 
n-p-n position and proceeding as before. 

If so desired, it is a simple proposi- 
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i/ijr. 1 — Circuit diagram of the trans- 
istor beta amplification factor tester. 



tion to add a new scale to the meter 
which will read beta directly. 

Both the open and short checker and 
the beta tester can be mounted in the 
same box. This makes a convenient and 
neat-looking unit. The panel of this 
complete transistor tester is shown in 
the photos. 

An additional use of this tester is to 
check crystal diodes. Diodes with flex- 
ible leads may be connected across the 
open terminals between either E and B 
or B and C. The diode is then tested in 
the same manner as either side of the 
transistor for open and short. The one 
drawback of this test, as in any ohm- 
meter test of a crystal diode, is that 
there is insufficient back voltage to test 
the reverse characteristics of the diode 
thoroughly. However, it does show 
whether or not the diode is open or 
shorted. END 



INEXPENSIVE POLARIZED RELAY 



When experimenting or doing devel- 
opmental work, the need frequently 
arises for a reliable polarized relay. 
When one is not available or its price is 
prohibitive, the builder may find this 
circuit a very effective substitute. By 
judicious use of surplus components, 
it may be built for $5, or even less. 
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RYl and RY2 are normally open 
single-pole single-throw dc relays. Their 
eoii resistance and closing voltage are 
not critical ; however, you must re- 
member that the completed unit will 
be no more sensitive than the relays 
used in it. For best operation, they 
should be electrically identical. 

Diodes Dl and D2 should be chosen 
to withstand the voltage and current 
that the relay coils require. Logical 
choices are a germanium diode, such 
as the 1 X34, or for higher power a 
selenium rectifier. 



This circuit is designed so that cur- 
rent energizing one of the relays must 
flow through one of the diodes while the 
current which would energize the other 
relay is held back by the high hack 
resistance of the other diode. Moreover, 
if the input polarity is reversed, the 
relay which was formerly energized 
will now be unenergized and the one 
which was formerly unenergized will 
now be energized. Therefore, an appli- 
cation of voltage across terminals 1 
and 2 will, depending on its polarity, 
close either the circuit between termi- 
nals 3 and 4, or between terminals 4 
and 5. 

When used in a bridge type circuit, 
this unit will register either an increase 
or a decrease in current (since an 
increase originating in one arm of 
the bridge will cause current to flow 
through the indicator circuit one 
way and a decrease will cause flow 
in the other direction). Therefore 
with a photocell as one arm of the 
bridge (if the circuit is so adjusted 
that no current flows through the relay) 
any change in light intensity will 
correspondingly close one of the relay 
contacts. By using the relay to turn 
lights on or off, a device of this type 
could keep the light intensity constant 
in studios and other places where this 
is important. — Harrtf Lasher EM> 
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An improve^ model of wfiafwas already an. 
outstanding instrument-. 



l 5f: Performance fc unmatched tKJhis price rang*. 

:Jc IrttioYporateg l)\e exjra features rfqitirfd 
fof color TV servicing. 



HEATHKIT ETCHED CIRCUIT, PUSH-PULL 

5" Oscilloscope Kit 

COLOR TV 

The previous Heathkit oscilloscope (Model O-10) which 
was already a most remarkable instrument, has been im- 
proved even further with the release of the Heathkit 
Model O-ll. It incorporates all the outstanding features 
of the preceding model, plus improved vertical linearity, 
better sync stability, especially at low frequencies, and 
much-improved over-all stability of operation, including 
less vertical bounce with changes in level. These improve- 
ments in the Model O-1 1 circuit make it even more ideally 
suited for color TV servicing, and for critical observations 
in the electronic laboratory. Vertical response extends 
from 2 CPS to 5 MC without extra switching. Response 
only down 2.2' DB at 3.58 MC. The 1 1-tubc circuit 
features a 5UPI cathode-ray tube. Sync circuit functions 
effectively from 20 CPS to better than 500 kc in five steps. 
Modern etched circuit boards employed in the oscillo- 
scope circuit cut assembly time almost in half, permit a 
level of circuit stability never before achieved in an 
oscilloscope of this type, and insure against errors in 
assembly. Both vertical and horizontal output amplifiers 
arc push-pull. Built-in pcak-to-peak calibrating source - 
step-attenuated input — plastic molded capacitors and top- 
quality parts throughout - pre-formed and cabled wiring 
harness — and numerous other "extra" features. A pro- 
fessional instrument for the serviceshop or laboratory. 
Compare its specifications with those of scopes selling in 
much higher price brackets. You can't beat it! 



A FUUL Y 



EAR T 



O PAY 



SEND FOR DETAILS OF HEATH 
TIME-PA YMENT 'PLAN. 



1 FEWER DOLLARS BRING MORE REAL 
QUALITY. 

• Factory-to-you sales eliminate extra profit margin. 

• "Build-it-yourself" eliminates labor charge. 

• Heath purchasing power cuts component costs. 

2 PERSONAL SERVICE ASSURES 
CUSTOMER SATISFACTION. 

• You deal directly with the manufacturer. 

• We are Interested in you before and after sale. 




REASONS 
WHY 



HEATH 
COMPANY 

A SUBSIDIARY OF DAYSTROM, INC. 



BENTON HARBOR 20, MICH. 



ARE YOUR BEST BUY. 



PROVEN DESIGNS MEAN RELIABLE 
PERFORMANCE. 

• Research and development efforts concentrated on kits 
only. 

• All kits guaranteed to meet advertised specifications. 

EVERY KIT BACKED BY WORLD-WIDE 
REPUTATION. 

• The world's largest manufacturer of electronic equip- 
ment in kit form. 

• Producer of more than a million electronic kits for the 
home workshop and industry. 

EASY TIME-PAYMENT PLAN TO FIT YOUR 
BUDGET. 
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GREATEST SELECT,ON 

Whefh*r . ' ' - 



your,.,," e(etfron . c h hon 70 differen , ^ 

"<>»•< .quip ment ovo| . )o y '°»-P"Cd. hi 3 h. quo , ity e(ec . 



HEATHKIT ETCHED CIRCUIT 

5" Oscilloscope Kit 

5|< Brand new model with improved performance 
specifications. 

Fw// 5" $cope /or service work at a remarkably 
low price. 

% Attractively styled front panel in charcoal gray with 
sharp white lettering. 

5{c Easy to build from step-by-step instructions and large 
pictorials. Not necessary to read schematic. 



This new and improved oscilloscope retains all the outstanding features of the 
preceding model, but provides wider vertical frequency response, extended sweep- 
generator coverage, and increased stability. A new tube complement and improve- 
ments in the circuit make these new features possible. Vertical frequency response 
is essentially flat to over 1 mc, and down only VA DB at 500 kc. The sweep 
generator multivibrator functions reliably from 30 to 200,000 CPS, almost twice 
the coverage provided by the previous model. Deflection amplifiers are push-pull, 
and modern etched circuits are employed in critical parts of the design. A 5BP1 
cathode-ray tube is used. The scope features external or internal sweep and sync, 
one volt peak-to-peak reference voltage, 3-position step-attenuated input, adjustable 
spot-shape control, and many other "extras" not expected at this price level. A 
calibrated grid screen is also provided for the face of the CRT, allowing more 
precise observation of wave shapes displayed. The new Model OM-2 is designed 
for general application wherever a reliable instrument with good response charac- 
teristics may be required. Complete step-by-step instructions and large pictorial 
diagrams assure easy assembly. 



MODEL OM-2 

$4 2«> 




Shpg. V/i. 
21 lbs. 



HEATHKIT LOW CAPACITY PROBE KIT 

Oscilloscope investigation of high frequency, high im- 
pedance, or broad bandwidth circuits encountered in 
television requires the use of a low-capacity probe to 
prevent loss of gain, circuit loading, or waveform dis- 
tortion. The Heathkit low-capacity probe may be used 
with your oscilloscope to eliminate 
these effects. It features a variable cap- 
acitor, to provide correct instrument 
impedance match. Also, the ratio of 
attenuation can be varied. shpg. wt. 1 Lb. 



No. 342 

n 5 ? 



HEATHKIT ELECTRONIC SWITCH KIT 

This handy device allows simultaneous oscilloscope observation of 
two signals by producing both signals, alternately, at its output. It 
features an all-electronic switching circuit, with no moving parts. 
Four switching rates are selected by a panel switch. Provides actual 
gain for input signals, and has a frequency response of ± 1 DB from 
0 to 100 kc. Sync output provided to control and 
stabilize scope sweep. Will function at signal levels as MODEL S-3 
low as 0.1 volt. This modern device finds many ap- ****** 
plications in the laboratory and service shop. It $21 
employs ao entirely new circuit, and yet is priced AB • 

lower than its predecessor. Shpg. Wt. 6 Lbs. 




HEATHKIT SCOPE DEMODULATOR PROBE KIT 

Extend the usefulness of your oscilloscope by employing 
this probe. Makes it possible to observe modulation of 
RF or IF carriers found in TV and radio receivers. 
Functions much like an A M detector to pass only modu- 
lation Of signal, and not the signal itself. Among other 
uses, it will be helpful in alignment 
work, as a signal tracer, and for deter- 
mining relative gain. Applied voltage 
limits are 30 volts (RMS) and 500 
volts DC. It uses an etched circuit 
board to simplify assembly. 



NO. 337-C 
Shpg. Wt. 1 lb. 



HEATHKIT VOLTAGE CALIBRATOR KIT 

This entirely new voltage calibrator produces near-perfect square 
wave signals of known amplitude. Precision \% attenuator resistors 
assure accurate output amplitude, and multivibrator circuit guaran- 
tees good, sharp square waves, as distinguished from clipped sine 
waves. Output frequency is approximately 1000 CPS. Fixed outputs 
selected by panel switch are; .03, 0.1, 0.3, 1.0, 3.0, 10, 30, and 100 volts 
peak-to-peak.. Allows measurement of unknown 
signal amplitudes by comparing to known peak-to- 
peak output of VC-3 on an oscilloscope. Will also 
double as a square wave generator at 1000 cycles for 
determining gain, frequency response, or phase- 
shift characteristics oi audio amplifiers. Equally 
valuable in the laboratory or in radio and TV service 
shops. 



MODEL VC-3 

$, 2 50 

Shpg. Wt. 4 Lbs. 
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HEATHKIT ETCHED CIRCUIT 
VACUUM TUBE 



Voltmeter Kit 




Easy to build — a pleasure to use. 
^ /% precision resistors employed for high accuracy. 
^JC Etched circuit board cuts assembly time in half. 



The fact that this instrument is the world's largest -selling 
VTVM says a great deal about its accuracy, reliability, 
and overall quality. The Y-7A is equally popular in the 
laboratory or service shop, and represents an unbelievable 
test equipment bargain, without a corresponding sacrifice 
in quality. Its appearance reflects the performance of 
which it is capable. A large 4'i" panel meter is used for 
indication, with clear, sharp calibrations for all ranges. 
Front panel controls consist of a rotary function switch 
and a rotary range selector switch, zero-adjust, and ohms- 
adjust controls. Precision I [ v resistors arc used in the 
voltage divider circuits and etched circuits are employed 
for most of the circuitry. This makes the kit much easier 
to build, eliminates the possibility of wiring errors, and 
assures duplication of laboratory instrument performance. 
This multi-function VTVM will measure AC voltage 
(rms), AC voltage (pcak-to-pcak ), DC voltage, and re- 
sistance. There arc 7 AC (rms) and DC voltage ranges of 
0-1.5, 5, 15, 50, 150, 500, and 1500. Jn addition, there arc 
7 pcak-to-pcak AC ranges of 0-4, 14, 40, 140, 400, 1400, 
and 4000. 7 ohmmctcr ranges provide multiplying factors 
of XI, X10, X100, X1000, X10K, X100K, and XI meg- 
ohm. Center-scale resistance readings arc 10, 100, 1000, 
10K, I00K ohms, 1 megohm, and 10 megohms. A DB 
scale is also provided. The precision and quality of the 
components used in this VTVM cannot be duplicated at 
this price through any other source. Model V-7A is the 
kind of instrument you will be proud to own and use. 



HEATHKIT Etched Circuit 
RF PROBE KIT 

This RF probe extends the frequence 
response of any Il-mesohm VTVNi 
$0 thai it will measure RF up to 250 
megacycles within ± 10%. Employ* 
printed circuits tor increased stability 
and ea*e of assem- 
bly. Ideal for ex- No. 309-C 
tending service and ei|eA 
laboratory appli- $>*v50 
cations of your *** • 
Heathkit VTVM. S hp 9 . Wf. | lb. 



HEATHKIT 20,000 OHMS/VOLT VOM KIT 

Sensitivity of this instrument is 20.000 ohnis-pcr-vo!t DC and 5.000 ohms-pcr-volt AC. Measuring 
ranges are 0-1.5, 5. 50, 150, 500. 1500, ami 5000 volts for both AC and DC. Also measures current 
in the ranges of 0-1 50 microamperes. 15 ma, 150 ma, 500 ma. and 15 a. Resistance ranges provide 
multipliers of XI, X 100, and X 10,000, resulting in center scale readings of 15, 15.000, and 150,000 
ohms. DB ranges cover from —10 db to 65 do. Housed in attraetive black bakclitc case with 
plastic carrying handle, this fine instrument provides a total of 25 meter ranges MODEL MM-1 
on its two-color scale. It employs a sensitive 50 microampere. 4"/ 2 * meter and SOU 50 
features all I % precision multiplier resistors. Requires no external power, and is, xV • 

therefore, valuable in portable applications where no AC power is available. Shpg. wr. 6 lbs. 



ETCHED CIRCUIT 
PEAK-TO- PEAK PROBE KIT 

Use this peak-to-peak probe with 
your 1 1 -megohm VTVM to measure 
peak-to-peak voltages directly on 
the DC scales of the instrument. 
Will measure p-to-p voltages in the 
frequency range of 5 kc to 5 mc. 
Employs etched circuit boards for 
increased circuit stability and sim- 
plified construction. Extend the use- 
fulness of vour 
VTVM. NOTE: NO. 338-C 
Not requirodc FCA 
for the Heathkit*5 » p9 * W ' 



V-7A VTVM. 



2 Lbs. 




HEATHKIT 30,000 VOLT DC 
HIGH VOLTAGE PROBE KIT 

This probe provides a multiplication factor of 100 on the DC ranges of the 
Heathkit ll-megohm VTVM. Precision multiplier resistor mourned Inside 
the two-color plastic probe body. Plenty of insulation u »36 

for completely safe operation, even at highest TV poten- ' 
tials. Designed especially for TV service work. SA 50 

Shpg. Wl. 2 Lbs. 

HEATH COMPANY 

A Subsidiary of Daysirom, Inc. 

BENTON HARBOR 20, MICH 



HEATHKIT HANDITESTER KIT 

The Model M-l measures AC or DC voltage at 0-10, 30, 300, 
1000, and 5000 volts. Direct current ranges are 0-10 ma, and 
0-100 ma. Ohmmcter ranges arc 0-3000 (30 ohm center scale) 
and 0-300,000 ohms (3.000 ohms center scale). Uses a 400 
microampere meter for sensitivity of 1000 ohms-per-volt. A 
very popular test device for the home experi meter, electricians, 
and appliance repairmen, and for use as an "extra** instru- 
ment in the service shop. Its small size and rugged construction 
make it perfect for any portable application. MODEL M 1 
Easily slips into your tool box, glove com- 
partment, coat pocket, or desk drawer. Top $1A50 
quality, precision components employed B ^ * 

throughout. sh Ps . wt. 3 tbs. 



66 



RADIO-ELECTRONICS 



HEATHKIT NEW AUDIO VACUUM TUBS 



Incoming ports , nspect; . 
'-••°'com i n 9 o ffo f ou7 o ;;:? d ; n5PeC,ion of mo- 
*»« of »he fines, "build if v 0 ,^' 0n ''' ne °"<"« 
con buy. Bach kit con^T^ ^ 

» *« qualify 0 , fhe ^ «" have canfidence 



Voltmeter Kit 

5{C flra/i</ /ie>v circuit for extended frequency response 
and added stability. 

5}C Jevi accurate ranges from 0-.01 to 0-300 volts* 

5}C Modern, functional panel styling. "On-off" switch 
at both extreme ends of range switch. 



This brand new AC vacuum tube voltmeter emphasizes stability, broad frequency re- 
sponse, and sensitivity. It is designed especially for audio measurements, and low-level AC 
measurements in power supply filters, etc. Employs a cascode amplifier circuit with 
cathode-follower isolation between the input and the amplifier, and between the output 
stage and the preceeding stages. An extremely stable circuit with high input impedance 
(1 megohm at 1000 CPS). Response of the AV-3 is essentially flat from 10 CPS to 200 
kc, and is usable for tests even beyond these frequency limits. Increased damping in the 
meter circuit stabilizes the meter for low frequency tests. Nylon insulating bushings at 
the input terminals reduce leakage, and permit the use of the 5-way Heath binding post. 

The extremely wide voltage range covered by the AV-3 makes it especially valuable not 
only in high-fidelity and service work, but also in experimental laboratories. AC (RMS) 
voltage ranges are 0-.01, .03, .1, .3, 1, 3, 10, 30, 100, and 300 V. Decibel ranges cover 
— 52 DB to +52 DB. An entirely new circuit as compared to the previous model. Em- 
ploys 1% precision multiplier resistors for maximum accuracy. Handles AC. measure- 
ments from a low value of one millivolt to a maximum of 300 volts. 




MODEL AV-3 



Shpg. Wf, 
5 Lbs. 



HEATHKIT AUDIO WATTMETER KIT 

This instrument measures audio power directly at 4, 8, 16, or 
600 ohms. Load resistors are built in. Covers 0-5 MW, 50 
MW, 500 MW, 5 W, and 50 W full scale. Provides 5 switch- 
selected DB ranges covering from -10 DB to +30 DB. Large 
41/2* 200 microampere meter and precision 
multiplier resistors insure accuracy. Frequen- 
cy response is ± 1 DBfrom 10 CPS to 250 kc. 
Functions from AC power line. Use in the 
audio laboratory or in home workshop. 



MODEL AW-1 

$ 29 5p 

Shpg. Wf. 6 Lbs. 



HEATHKIT AUDIO ANALYZER KIT 

This multi-function instrument combines an AC VTVM, an 
audio wattmeter, and an intermodulation analyzer into one 
case, with combined input and output terminals and built-in 
high and low frequency oscillators. The VTVM ranges are 
.01, .03, .1, .3, 1, 3, 10, 30, 100, and 300 volts (RMS). Wattmeter 
ranges are .15 MW, 1.5 MW, 15 MW, 150 
MW, 1.5 W, 15 W, 150 W. IM scales arc 1%, 
3%, 10%, 30%, and 100%. Provides in- 
ternal load resistors of 4, 8, 16, or 600 ohms. 
A valuable instrument for the engineer or 
serious audiophilc. 



MODEL AA-1 

$4995 

Shpg. Wf. 13 Lbs. 



HEATHKIT HARMONIC DISTORTION METER KIT 

The HD-1 is equally valuable for the audio engineer or the 
serious audiophile. Used with a low-distortion audio signal 
generator, this instrument will measure the harmonic content 
of various amplifiers under a variety of conditions. Functions 
between 20 and 20,000 CPS,, and reads distortion directly on 
the panel meter in ranges of 0-1, 3, 10, 30, and 100 percent 
full scale. Built-in VTVM for initial reference settings and final 
distortion readings has voltage ranges of 
0-1, 3, 10, and 30 volts. 1% precision re- 
sistors employed for maximum accuracy, 
Features voltage regulation and other "ex- 
tras'*. Meter calibrated in volts (RMS), per- 
cent distortion, and DB. 



MODEL HD-1 

$4950 

Shpg. Wf. 13 Lbs. 



HEATHKIT AUDIO OSCILLATOR KIT 

Producing both sine waves and square waves, the Model AO-1 
covers a frequency range of 20 to 20,000 CPS in three ranges. 
An extra feature is thermistor regulation of output for flat 
response through the entire frequency range. AF output is pro- 
vided at low impedance, and with low dis- 
tortion. Produces good sine waves, and good, 
clean square waves with a rise time of only 
two micro-seconds for checking square wave 
response of audio amplifiers, etc. Designed 
especially for the serviceman and high- 
fidelity enthusiast. A real dollar value in test 
equipment. 



MODEL AO-1 

$2450 

Shpg. Wf. 70 Lbs. 
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ATHKIT 




34 50 

Shpg. Wt. 
8 Lbs. 



2jC Less than 0.1% distortion — ideal for hi fi work. 
Large W meter indicates output. 
Step-type tuning for maximum convenience. 



Audio 

Generator Kit 



This particular audio generator is "made to order" for high 
fidelity applications. It provides quick and accurate seleo 
tion of low-distortion signals throughout the audio range. 
Three rotary selector switches on the front panel allow 
selection of two significant figures and a multiplier for 
determining audio frequency. In addition, it incorporates 
a step-type output attenuator and a continuously variable 
attenuator. Output is indicated on a large 4Vi" panel 
meter calibrated in volts and in db. Attenuator system 
operates in steps of 10 db, corresponding with the meter 
calibration. Output ranges are 0-.003, .01, .03, .1, .3, 1, 3, 
and 10 volts rms. A "load" switch provides for the use 
of a built-in 600 ohm load or an external load of higher 
impedance when required. Output and frequency indi- 
cators accurate to within ± 5%. Distortion is less than .1 
of \% between 20 cps and 20,000 cps. Total range is 10 
cps to 100 kc. New engineering details combine to provide 
the user with an unusually high degree of operating effi- 
ciency. Oscillator frequency selected entirely by the switch 
method means that accurate resetability is provided. Com- 
parable to units costing many dollars more, and ideal for 
use in critical high fidelity applications. Shop and compare, 
and you will appreciate the genuine value of this pro* 
fcssional instrument. 



HEATHKIT RESISTANCE 
SUBSTITUTION BOX KIT 

The RS-I contains 36 \Q% 1-watt re- 
sistors ranging from 15 ohms to 10 
megohms in standard RETMA val- 
ues. All values ate switch -selected for 
use In determining desirable resist- 
ance values in 
experimental cir- 
cuit s . Many 
applications lii 
radio and TV 
service work. 



MODEL RS-t 

$ 5 5C 

Shpg. Wt. 2 lbs. 



HEATHKIT CONDENSER 

SUBSTITUTION BOX KIT 

This kit contains 18 RETMA stand- 
ard condenser values that can be 
selected by a rotary switch. Values 
range from 0.00001 mfd to 0.22 mfd. 
All capacitors rated ai 400 volts 
or higher. Ca- 
pacitors are 
either silver- 
mica, or plastic 
molded. 



MODEL CS-t 

$ 5 50 

Shpg. Wt. 2 lbs. 



HEATHKIT DECADE 
CONDENSER KIT 

Precision. \% silver-mica capac- 
itors are employed in the Model 
DC- 1 in such a way that a selec- 
tion of precision capacitor values 
is provided ranging from 100 
mmf (.0001 mfd) to 0.1 I mfd 
(1 10,000 mmf) in 100 mmf steps. 
Extremely valuable in all types of 
design and de- J M. r > nP i r>r i 
velopment MODEL DC-1 
work. Switch- 
es are ceramic 
wafer types. 



Shpg. Wt. 3 Lbs. 



HEATHKIT DECADE RESISTANCE KIT 

The Model DR-I incorporates twenty \% precision resistors arranged around 
five rugged switches so that various combinations of switch positions will 
provide a total range of I ohm to 99,999 ohms in 1- 
ohm steps. Switches are labeled "units,** M tens. , "*hun- 
dreds,** "thousands," and "ten thousands." Use it for 
ohm-meter calibration in bridge circuits as test values 
in multiplier circuits, etc. 



MODEL DR-1 

$1 9 50 

Shpg, Wt. 4 lbs. 



HEATH COMPANY 

A Subsidiary of Daystrom, Inc. 

BENTON HARBOR 20, MICH. 



HEATHKIT AUDIO GENERATOR KIT 

The Model AG-8 is a low cost, high performance unit for use 
in service shop, or home workshop. It covers the frequency 
range of 20 cps to 1 mc in five ranges. Output is 600 ohms, and 
overall distortion wilt be less than .4 of \% from 100 cps through 
the audible range. Output is available up to 10 volts, under no 
load conditions, and output remains constant 
within ±1 db from 20 cps to 400 kc. A five- MODEL AG * 8 
step attenuator provides control of the out- $^9^0 

Shpg. Wt. M Lbs. 



put. Precision resistors arc employed in the 
frequency determining network. 



HEATHKIT VARIABLE VOLTAGE 
REGULATED POWER SUPPLY KIT 

This power supply is regulated for stability, and the amount of 
DC output available from the power supply can be controlled 
manually from zero to 500 volts. Will provide regulated output 
at 450 volts up to 10 ma, or up to 1 30 ma at 200 volts output. 
In addition to furnishing B-plus, the power supply provides 6 
volts AC at 4 amperes for filaments. Both the B-plus output 
and the filament output are isolated from _ 
ground. Ideal power supply for use in experi- MODEL P5 " 3 
mental work in the laboratory, the home work- $Q C 50 
sljop, or the ham shack. Large 4Yi' panel • 
meter indicates output voltage or current. S ^P9- w#. 17 Lbs. 
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HEATHKIT 

Signal 

Generator Kit 

^ No calibration required with pre-aligned coils. 
jj* Modulated or unmodulated RF output. 
jJC HO tnc to 220 mc frequency coverage. 



Here is an RF signal generator for alignment applications in the service shop or the 
home workshop. Thousands of these units are in use in service shops all over the 
country. Produces RF signals from 160 kc to 1 10 mc on fundamentals on five bands. 
Also covers from 110 mc to 220 mc on calibrated harmonics. RF output is in 
excess of 100,000 microvolts at low impedance. Output is controllable with a 
step-type and a continuously variable attenuator. Front panel controls provide 
selection of either unmodulated RF output or RF modulated at 400 cps. In addition, 
two to three volts of audio at approximately 400 cps are available at the output 
terminals for testing AF circuits. Employs a 12AU7 and a 6C4 tube. Built-in power 
supply uses a selenium rectifier. 

One of the most outstanding features about the Model SG-8 is the fact that it 
can be built in just a few hours, even by one not thoroughly experienced in elec- 
tronics work. Complete step-by-step instructions combined with large pictorial 
diagrams assure successful assembly. Pre-aligned coils make calibration from an 
external source unnecessary. 



MODEL 
SG-8 



19 



50 Shpg. Wf. 
8 lbs. 



HEATHKIT LABORATORY GENERATOR KIT 

This laboratory RF signal generator covers from 100 kc to 30 mc 
on fundamentals in five bands. The output signal may be pure 
RF, or may be modulated at 400 cycles from 0 to 50 f c- Provision 
for external modulation has been made. RF output available up 
to 100,000 microvolts. Output controlled by a fixed step and a 
variable attenuator. Output impedance is 50 ohms. Panel meter 
reads RF output or percentage of modulation. ^QDEL LG«1 
Incorporates voltage regulated B+ supply, 
double shielding of oscillator circuits, copper $^£95 

Shpg. Wf. 16 lbs. 



plated chassis, and other "extras." 



HEATHKIT TV ALIGNMENT GENERATOR KIT 

This improved sweep generator model provides essential stability 
and flexibility for work on FM, monochrome TV, or color TV 
sets. Covers 3.6 mc to 220 mc in four bands. Provides usable out- 
put even on harmonics. Sweep deviation from 0-42 mc, depend- 
ing on base frequency. AII«clectronic sweep circuit eliminates 
unwieldy mechanical arrangements. Includes built-in crystal 
marker generator providing output at 4.5 mc 
and multiples thereof, and variable marker 
covering 19 to 60 mc on fundamentals and from 
57 to 180 mc on harmonics. Effective two- 
way blanking. 



MODEL TS-4A 

$4950 

Shpg. Wf. 16 lb*. 




HEATHKIT LINEARITY PATTERN GENERATOR KIT 

This instrument supplies information for white dots, cross-hatch 
pattern, horizontal bar pattern, or vertical bar pattern. It feeds 
video and sync signals to the set under test, with completely con- 
trolled gain, and unusual stability. Covering channels 2 to 13, 
the LP-2 will produce 5 to 6 vertical bars and 4 to 5 horizontal 
bars. The dot pattern presentation is a must for the setting of 
color convergence controls in the color TV set. Panel provision 
made for external sync if desired. Use for adjustment of vertical 
and horizontal linearity, picture size, aspect MODEL LP-2 
ratio, and focus. Power supply is regulated for r#t 
added stability. Essential in the up-to-date TV '22 • 
service shop. shpg w , 7 



HEATHKIT CATHODE RAY TUBE CHECKER KIT 

This instrument checks cathode emission, beam current, shorted 
elements, and leakage between elements in electro-magnetic 
picture tube types. It eliminates all doubt for the TV serviceman, 
and even more important, for the customer. Features its own 
self-contained power supply, transformer operated to furnish 
normal test voltages for the CRT. Employs spring-loaded switches 
for maximum operator protection. Large AVi" meter indicates 
CRT condition on "good-bad** scale. Luggage- 
type portable case ideal for home service calls. 
Special "shadowgraph" test permits projection 
of light spot on screen. Also gives relative check 
of picture tube screen coating. Shpg. Wf. 10 lb*. 



MODEL CGI 

$2250 
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heathkit Tube Checker Kit 




Shpg. Wf. 
12 lbs. 



Attractive conn ret -style cabinet. 
2jC Wiring-harness simplifies assembly. 

^ Large 4W meter with two-color "good -had" 
*TS scale. 

Separate tube element switches prevent ohsol 
e see nee. 



This fine piece of test gear checks tubes for quality, 
emission, shorted elements, open elements, and filament 
continuity. Will test all tube types normally encountered 
in radio and TV service work. Sockets provided for 4, 5, 
6, and 7-pin large, rectangular, and miniature types, 
octal and loctal types, the Hytron 9-pin miniatures, and 
pilot lamps. Condition of tubes indicated on a large 4Vi" 
meter with multi-color "good-bad" scale. An illuminated 
roll chart is built right in, providing test data for various 
tube types. This tester provides switch selection of 14 
different filament voltage values from 0.75 volts to 117 
volts. Individual switches control each tube element. 
Close tolerance resistors employed in critical test circuits 
for maximum accuracy. A professional instrument both 
in appearance and performance. 

The Model TC-2 is very simple to build, even for a 
beginner. It employs a color-coded cable harness for 
neat, professional undcr-chassis wiring. Comes with at- 
tractive counter style cabinet, and portable cabinet is 
available separately. At this price, even the part-time 
serviceman can afford his own lube checker for maxi- 
mum efficiency in service work. 



HEATHKIT TV PICTURE TUBE 
TEST ADAPTER 

Designed especially for use with the Model 
TC-2 tube checker. Use it to test TV picture 
tubes for emission, shorts, etc. Consists of 
12-pin TV tube socket, 4 ft. cable, octal 
connector, and necessary technical data. 
Not a kit. 



MODEL 355 

$ 4 so 

Shpg. Wf, 
1 16. 



HEATHKIT PORTABLE 
TUBE CHECKER KIT 

This portable tube checker is identical, 
electrically, with the Model TC-2. How- 
ever, it is housed in an attractive and 
practical carrying case, finished in prox- 
yjin impregnated material. The cover is 
detachable, and the hardware is brass 
plated. This rugged unit is ideal for home 
service calls or any portable application. 




$0 A 50 Shpg W 
• 15 lbs. 



HEATHKIT VISUAL-AURAL SIGNAL TRACER KIT 

Although designed primarily for radio receiver work, this 
valuable instrument finds extensive application in FM and 
TV servicing as well. Features a high-gain channel with de- 
modulator probe, and a low-gain channel with audio probe. 
Will trace signals in all sections of a radio receiver and in 
many sections of a FM set or TV receiver. Uses built-in 
speaker and electron beam eye tube for in- 
dication. Also features built-in wattmeter MODEL T-3 
and a noise loeater circuit. Provision for SOO50 
patching speaker and/or output transformer XO • 
into external set. S h P3 . wt. 9 Lbs. 



HEATHKIT 
DIRECT READING 
CAPACITY METER KIT 

Operation of this instrument 
is simplicity itself. One has 
only to connect a capacitor 
to the terminals, select the 
proper range, and read the 
capacity value directly on 
the large 4V4* meter cali- 
brated in mmf and mfd. 
Ranges arc 0 to 100 mmf, 1,000 mmf, 0.0 1 
mfd, and 0.1 mfd full scale. Precision cali- 
brating capacitors supplied. Not susceptible 
to hand capacity effects. Residual capacity 
less than J mmf. Especially valuable in pro- 
duction line checking, or in quality control. 




MODEL CM-1 

$2950 

Shpg. Wf. 
7 Lbs. 



HEATH COMPANY 

A Subsidiary of Daystrom, Inc. 

BENTON HARBOR 20, MICH. 



HEATHKIT CONDENSER CHECKER KIT 

The Model C-3 consists of an AC powered bridge for both 
capacitive and resistive measurements. Bridge balance is in- 
dicated on electron beam eye tube, and capacity or resistance 
value is indicated on from panel calibrations. Measures 
capacity in four ranges from .00001 mfd to .005 mfd, .001 
mfd to .5 mfd, .1 mfd to 50 mfd. and 20 mfd to 1000 mfd. 
Measures resistance in two ranges, from 100 ohms to 50,000 
ohms, and from 10,000 ohms to 5 megohms. Selection of 
five different polarizing voltages for check- 
ing capacitors, from 25 volts DC to 450 
volts DC. Checks paper, mica, ceramic, 
and electrolytic capacitors. Indicates power 
factor of electrolytic condensers. $h pg . wt. 7 Lbs. 



MODEL C-3 

$ 19 50 
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HEATHKIT 

Impedance 
Bridge Kit 

^ Vz% precision resistors and silver-mica 
capacitors. 

Battery-type tubes, no warm-up required. 

^ Built-in phase shift generator and 
amplifier. 



The Model IB-2 is a completely self-contained unit. It has a built-in power 
supply, a built-in 1000 cycle generator, and a built-in vacuum tube detector. 
Provision has been made on the panel for connection to an external detector, 
an external signal generator, or an external power supply. A 100-0-100 micro- 
ampere meter on the front panel provides for null indications. Measures 
resistance from 0.1 ohm to 10 megohms, capacitance from 10 mmf to 100 
mfd, inductance from 10 mh to 100 h, dissipation factor (D) from 0.002 to 1, 
and storage factor (Q) from 0.1 to 1000. Vi of 1% decade resistors employed 
for maximum accuracy. Typical accuracy figures arc: resistance, ±3T; 
capacitance ±3%; inductance, ±10%; dissipation factor, ±20%; storage 
factor, -»-20%. Employs a Whcatstonc bridge, a Capacity Comparison bridge, 
a Maxwell bridge, and a Hay bridge. Special two-section CRL dial provides 
maximum convenience in operation. Use the Model IB-2 for determining 
values of unmarked components, checking production or design samples, etc. 
A real professional instrument. 




MODEL 
18-2 
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50 Sbpg. Wf. 



12 lbs. 



HEATHKIT "Q" METER KIT 

The Q Meter permits measurement of inductance from 1 micro- 
henry to 10 millihenries, "Q ,( on a scale calibrated up to 250 full 
scale, with multiplying factors of I or 2, and capacitance from 
40 mmf to 450 mmf, ±3 mmf. Built-in variable oscillator per- 
mits testing components from 1 50 kc to 18 mc. Large 4V4* panel- 
mounted meter is features. Very handy for checking peaking 
coils, chokes, etc. Use to determine values of 
unknown condensers, both variable and fixed. 
Compile data for coil winding purposes, or 
measure RF resistance. Distributed capacity, 
and Q of coils. 



MODEL QM-1 

$4 4 sp 

Shpg. Wf. U Lbs. 



HEATHKIT ISOLATION TRANSFORMER KIT 

This device isolates equipment under test from the power line. 
It is rated at 100 volt-amperes continously, or 200 volt-amperes 
intermittently. AC-DC sets may be plugged directly into the IT-I 
without the chassis becoming "hot." Additionally, since the IT-I 
is fused, it is ideal for use as a buffer between the power line and 
a questionable receiver, or a new piece of equipment. Protects 
main fuses. Features voltage control, allowing _ _ . 
control of the output from 90 volts to I 30 volts. 
Panel meter monitors output voltage. A very ^16^^ 

Shpg. Wf. 9 Lbs, 



handy device at an extremely low price. 



HEATHKIT 6-12 VOLT BATTERY ELIMINATOR KIT 

This completely modern batters eliminator will supply DC out- 
put in two ranges for both 6-\olt and 12-volt automobile radios. 
The output is variable Tor each range, so that operating voltage 
can be raised or lowered to determine hov\ the receiver functions 
under adverse conditions. Range is 0-8 volts DC or 0-H> volts 
DC, Will supply up to 15 amperes on the 6- volt range, or up to 7 
amperes on the 12-volt range. I wo 10.000 microfarad output 
filter capacitors insure smooth DC output. Two M QDEL BE-4 
separate panel meters indicate output voltage 
or output current. Makes it possible to test 
automobile radios inside at the workbench. 
Will also double as a battery charger. 



531 5 .° 

Shpg. Wf. 17 Lbs. 



HEATHKIT 6-VOLT VIBRATOR TESTER KIT 

This instrument functions very much like a tube checker, to test 
auto radio vibrators. \ ibrator condition is indicated on a simple 
"good-bad" scale. Tests for proper starting and overall quality 
of operation, of both interrupter and self-rectifier types of 6-volt 
vibrators. The model V l"-l is designed to operate from any bat- 
tery eliminator capable of delivering continuous!} variable out- 
put from 4 to 6 volts DC at 4 amperes or more. Jt is an ideal 
companion unit for the Healhkit Model Bf -4 MODEL VT 1 
batters eliminator. The construction book for 

-I contains vibrator test chart for popu- $]^50 

Shpg. Wf. 6 Lbs. 



lar 6-volt vibrator t\pes. A real time saver! 
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HEATHKIT DX-100 PHONE AND CW 




* Phone or CW on 160. 80> 40, 20. 75, // and JO 
meters. 

5j< Built-in VFO, modulator, and power supplies. 

High quality components used throughout for re- 
liable performance. 

%z Features 5-point TVI suppression. 



Transmitter Kit 

The Heathkit DX-100 transmitter is in a class by itself in 
that if offers features far beyond those normally received 
at this price level. It takes very little listening on the bands 
to discover how many of these transmitters are in opera- 
tion today. A truly amazing piece of amateur gear. The 
DX-100 features a built-in VFO and a built-in modulator. 
It is TVI suppressed, and uses pi network interstage coup- 
ling and output coupling. Will match antenna impedances 
from approximately 50 to 600 ohms. Extensive shielding is 
employed, and all incoming and outgoing circuits are 
filtered. The cabinet features interlocking seams for sim- 
plified assembly and minimum RF radiation outside of 
the cabinet. Provides a clean strong signal on either phone 
or CW, with RF output in excess of 100 watts on phone, 
and 120 watts on CW. Completely bandswitching from 
160 through 10 meters. A pair of 1625 tubes are used in 
push-pull for the modulator, and the final consists of a 
pair of 6146 tubes in parallel. The VFO dial and meter 
face are illuminated, and all front panel controls are 
located for maximum convenience. Panel meter reads 
driver plate I, final grid I. final plate I. final plate voltage, 
and modulator current. The chassis is constructed of heavy 
#16 gauge copper-plated steel. Other high-quality com- 
ponents include potted transformers, ceramic switch and 
variable capacitor insulation, silver-plated or solid-silver 
switch terminals, etc. All coils are pre-wound, and the 
main wiring cable is pre-harnessed. The kit can be built 
by a beginner from the comprehensive step-by-step in- 
structions supplied. It is a proven, trouble-free rig, that 
will insure many hours of "on-the-air" enjoyment in your 
ham shack. 



HEATHKIT COMMUNICATIONS TYPE 
ALL BAND RECEIVER KIT 

This receiver covers 550 kc to 30 mc in four bands, and is ideal 
for the short-wave listener or beginning amateur. It provides 
good sensitivity and select ivity, combined with good image re- 
jection. Amateur bands clearly marked on illuminated dial 
scale. Employs transformer type power supply — electrical 
bandspread — antenna trimmer — separate RF and AF gain 
controls — noise hmiter — headphone jack — MODEL AR-3 
and automatic gain control. Has built-in 
BFO for CW reception. 

CABINET: Fabric covered cabinet with alumi- 
num panel as shown. Part 91-1 5A. Shipping 
weight 5 Lbs. $4.95 



$2995 

INCLUDING NEW 

EXCISE TAX 
ft MI Cob in et ) 
Shpg. Wf. 12 lbs. 



HEATHKIT VFO KIT 

You can go VFO for less than you might expect. Here is a 
variable frequency oscillator that covers 160, 80, 40, 20, 15, 
1 I, and 10 meters with three basic oscillator frequencies, that 
sells for less than S20- Provides better than 10 volt average RF 
output on fundamentals. Plenty of drive for most modern 
transmitters. Requires a power source of only 
250 VDC at 15 to 20 ma. and 6.3 VAC at 
0.45A. Incorporates a regulator tube for 
stability. Illuminated frequency dial reads fre- 
quency directly on (he band being employed. 
Temperature-compensated capacitors offset 
coil heating. 



MODEL VF-l 

$ 19 so 

Shpg. Wt. 7 Lbs. 




EASY ON THE BUDGET! 

You can buy Heath kits on an easy time-payment plan 
that provides a full year to pay. Write for complete 
details and special order blank. 



HEATH COMPANY 

A Subsidiary of Daystrom, Inc. 

BENTON HARBOR 20, MICH. 



NEW HEATHKIT CW TRANSMITTER KIT 

The brand new Heathkit Model DX-20 Transmitter is one 
of the most efficient little rigs available today. Featuring an 
entirely new circuit, it is ideal for the novice, and even for 
the advanced-class CW operator. A 6DQ6A final amplifier 
provides plate power input of 50 watts. A 6CL6 oscillator is 
employed, and a 5U4GB rectifier. The transmitter features 
one-knob bandswitching to cover 80, 40, 20, 15, II and 10 
meters. It is designed for crystal excitation, 
but may be excited by an external VFO. A 
pi network output circuit matches antenna 
impedances between 50 and 1000 ohms. 
Front panel controls are functionally located 
for your convenience. If you appreciate a 
good signal on the CW bands, this is the 
transmitter for you! Shpg. wt. 18 lbs. 



MODEL DX-20 

535W 
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HEATHKIT PHONE AND CW 

Transmitter Kit 



$|c 6/46 /wa/ amplifier for full 65-watt plate power 
input. 

^ P/icwe and CW operation on 80, 40, 20, 15, //, 
and /0 meters. Pi network output coupling. 

5(C Switch selection of three crystals — provision for 
external VFO excitation. 



The DX-35 features a 6146 final amplifier to provide 65 watts plate power input 
on CW, with controlled carrier modulation peaks up to 50 watts on phone. In addi- 
tion, it is a most attractive transmitter. Modulator and power supplies are built-in, 
and the rig covers 80, 40, 20, 15, 11, and 10 meters with a single band-change 
switch. Pi network output coupling provided for matching various antenna im- 
pedances. A 12BY7 buffer stage provided ahead of the final amplifier for plenty 
of drive on all bands. 12BY7 oscillator and 12AU7 modulator. Provision for switch 
selection of three different crystals. Crystals reached through access door at rear. 
Front panel controls marked "off-CW-stand-by-phone", "final tuning", "antenna 
coupling", "drive level control", and "band change switch". Panel meter indicates 
final grid current or final plate current. A perfect low-power transmitter both for 
the novice, and for the more experienced operator. A remarkable power package 
for the price. Incidentally, the price includes tubes, and all other components neces- 
sary for assembly. As with all Heathkits, comprehensive instruction manual assures 
successful assembly. 




95 Shpg. Wf. 
24 lbs. 



HEATHKIT ANTENNA IMPEDANCE METER KIT 

This instrument employs a 100 microampere panel meter and 
covers the impedance range of 0-600 ohms for RF tests. Func- 
tions up to 150 mc. Used in conjunction with signal source, 
such as the Heathkit Model GD-1 B grid dip meter, the Model 
AM-I will determine antenna resistance and 
resonance, match transmission lines for mini- 
mum standing wave ratio, determine receiver 
input impedance, etc. Will also double as a 
phone monitor. A very valuable device for 
many uses in the ham shack. 



MODEL AM-1 

Shpg. Wf. 2 ibf. 



HEATHKIT "Q" MULTIPLIER KIT 

The QF-1 functions with any receiver with an IF frequency 
between 450 and 460 kc that is not AC-DC type. Operates 
from the receiver power supply, requiring only 6.3 VAC at 
300 ma. and 150 to 250 VDC at 2 ma. Simple to connect with 
cable and plugs supplied. Provides additional selectivity for 
separating two signals, or will reject one sig- 
nal and eliminate heterodyne. A big help on MODEL QF-1 
crowded bands. Provides an effective Q of 
approximately 4,000 for sharp "peak" or $Q95 
"null". Tunes to any signal within the IF * • 

bandpass of the receiver, without changing S f,p fl . wtm 3 i^,, 
main receiver tuning dial. 



HEATHKIT ANTENNA COUPLER KIT 

This device is designed to match the Model AT-1 transmitter to 
a long-wire antenna. In addition to impedance matching, this 
unit incorporates an L-typc filter which attenuates signals 
above 36 megacycles, thereby reducing TVI. Designed for 52 
ohm coaxial input. Handles power up to 75 watts, 10 through 
80 meters. Uses a tapped inductor and vari- 
able capacitor. Neon RF indicator on front MODEL AC-1 
panel. Copper-plated chassis— high quality 
components throughout—simple to build. $14 
Eliminates waste of valuable communications ^ * 

power due to improper matching. A t4 natu- Shpg. wt. 4 lb*, 
ral" for all AT-1 transmitter owners. 



HEATHKIT GRID DIP METER KIT 

The grid dip meter was originally designed for the ham shack. 
However, its use has been extended into the service shop and 
laboratory. Continuous frequency coverage from 2 mc to 250 
mc with pre-wound coils. 500 microampere panel meter em- 
ployed for indication. Use for locating parasitica neutralizing, 
determining RF circuit resonant frequencies, 
etc. Coils are included with kit, as is a coil MODEL GD-IB 
rack. Front panel controls include sensitivity 
control for meter, and phone jack for listen- $10^5 
ing to zero-beat. Will also double as an ab- mw • 

sorbtion-type wavemeter. s *pg. w »- 4 lbs. 



FEBRUARY, 1957 



73 



HE AT HK IT BROADCAST BAND 




NCLUDING NEW 
EXCISE TAX* 



ATTENTION BEGINNERS . . . 

This kit is an ideal "first project"* if you have never built 
a Heathkit before. A good chance to *Mearn by doing." 

$|c Miniature tubes and high- jfc SVi-inch P\t speaker. 

gain IF transformer. . n . . . . . , 

5fc Provision for phono jack. 
jfe Hod- type built-in antenna. _ _ . , 
Good sensitivity and se- * Transformer - operated 
lectivity. power sll PP { y- 



Receiver Kit 

You need no previous experience in electronics to build 
this table-model radio. The Model BR-2 receiver covers 
550 kc to 1620 kc and features good sensitivity and selec- 
tivity over the entire band. A 5Vi" PM speaker is em- 
ployed, along with high gain miniature tubes and a new 
rod-type built-in antenna. Provision has been made in the 
design of this receiver for its use as a phonograph ampli- 
fier. The phono jack is located on the back chassis apron. 
A transformer operated power supply is featured for 
safety of operation, as opposed to the usual AC-DC 
supply commonly found in "economy radio kits." Don't 
let the low Heathkit price deceive you. This is the kind 
of set you will want to show off to your family and friends 
after you have finished building it. 

Construction of this radio kit is very simple. Giant size 
pictorial diagrams and detailed step-by-step instructions 
assure your success. The construction manual also includes 
an explanation of basic receiver circuit theory so you can 
"learn by doing" as the receiver is built. The manual even 
provides information on resistor and capacitor color codes, 
soldering techniques, use of tools, etc. If you have ever 
had the urge to build your own radio receiver, the out- 
standing features of this popular Heathkit deserve your 
attention. 

CABINET: Proxylin impregnated fabric covered plywood cabinet 
available for the BR-2 receiver as shown. Complete with alumi- 
num panel, reinforced speaker grill, and protective rubber feet. 
Shipping weight 5 lbs., part No. 91-9A $4.95* 



HEATHKIT PROFESSIONAL RADIATION COUNTER KIT 

This sensitive and reliable instrument has already found ex- 
tensive application in prospecting, and also in medical and 
industrial laboratories. It offers outstanding performance at a 
reasonable price. Front-panel meter indicates radiation level, 
and oral indication produced by panel-mounted speaker. 
Meter ranges are 0-100, 600, 6,000 and 60,000 counts per 
minute, and 0-.02, .1, I and 10 mitlirocnt- 
gens per hour. The probe, with expansion MODEL RC-1 
cord, employs type 6306 bismuth counter $7Q95 
tube, sensitive to both beta and gamma radia- mwm 
tion. It is simple to build, even for a beginner. sh P9 . wt. a Lbs. 



HEATHKIT CRYSTAL RECEIVER KIT 

The crystal radio of Dad*s day is back again, but with big 
improvements! The Model CR-I employs a sealed germanium 
diode, eliminating the critical "cat's whisker** adjustment. It is 
housed in a compact plastic box, and features two Hi-Q tank 
circuits, employing ferritc core coils and variable air tuning 
capacitors. The CR-1 covers the standard broadcast band from 
540 kc to 1600 kc, and no external power is MODEL CR-l 
required for operation. Could prove valuable 
for emergency signal reception. This easy-to- 
build kit is a real "learn by doing" experience 
for the beginner, and makes an interesting 
project for all ages. 



*7 



95 



INCLUDING NEW 
EXCISE TAX* 
Shpg. Wt. 3 Lbs. 




;fc Amazing new circuit for 
high efficiency. 

•Jf Compact, portable and rugged. 

Stable circuit requires only one 67 V2 volt "B" battery 
and two IV2 volt "A" batteries. 



HEATH COMPANY 

A Subsidiary of Daystrom, Inc. 

BENTON HARBOR 20, MICH. 



HEATHKIT ENLARGER TIMER KIT 

The Model ET-1 is an casy-to-build device for use by amateur 
or professional photographers in controlling the timing cycle 
of an cnlargcr. It covers the range of 0 to 1 minute with a con- 
tinuously variable, clearly calibrated scale. The timing period 
is prc-sct, and the timing cycle is initiated by depressing the 
spring-return switch to the ^prhit" position. Front panel pro- 
vision is made for plugging in the enlarger and a safetight. The 
safelight is automatically turned "on" when 
the enlarger is "off". Handles up to 350 
watts. The timing cycle is controlled elec- MODEL ET-1 
tronically for maximum accuracy and relia- $11 SO 
bility. Very simple to build in only one ■■ • 

evening, even by a beginner. shpg. wt. 3 Lbs. 
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Preamplifier Kit 



w_ 5 switch-selected inputs, each with its own level 
~ control. 

Equalization for LP, RIAA, A ES, and Early 78's. 

v Separate bass and treble tone controls, and 
special hum control. 

Clean, modern lines and satin-gold enamel finish. 



Literally thousands of these preamplifiers are in use today, because the kit meets 
or exceeds specifications for the most rigorous high-fidelity applications, and 
will do justice to the finest available program sources. Provides a total of 5 
inputs, each with individual level controls (three high-level and two low-level). 
Frequency response is within 1 DB from 25 CPS to 30,000 CPS, or within 
V/i DB from 15 CPS to 35,000 CPS. Hum and noise are extremely low, with 
special balance control for absolute minimum hum level. Tone control pro- 
vides 18 DB boost and 12 DB cut at 50 CPS, and 15 DB boost and 20 DB 
cut at 15,000 CPS. Cabinet measures only 12-9/16" W. x 3 3 /s" H. x 4%" D, w^nei ! ^ 

and it is finished in beautiful satin-gold enamel. 4-position turnover and 4 MODEL (With Cabinet) 

position roll-off controls provide "LP," "RIAA," "AES," and "early 78" equal- WA-P2 Shpg. Wt. 7 Lbs. 

ization, and 8, 12, 16, and 1 flat position for roll-off. Derives operating power 
from the main amplifier, requiring only 6.3 VAC at 1 ampere and 300 VDC ^lO 
at 10 MA. Easy to construct from step-by-step instructions and pictorial dia- MM # 

grams provided. 




HEATHKIT HIGH FIDELITY FM TUNER KIT 

^ Illuminated slide-rule dial covers 88 to 108 MC. 

Y Modern circuit emphasizes sensitivity and 
stability. 

• # Housed in attractive satin-gold cabinet to 
" match WA-P2 and BC-1. 

This amazing new FM tuner can provide you with real high- 
fidelity performance at an unbelievably low price level. Cover- 
ing 88 to 108 MC, the modern circuit features a stabilized, 
temperature-compensated, oscillator, A.G.C., broadbanded 



IF circuits, and better than 10 UV sensitivity for 20 DB of 
quieting. A high gain, cascaded, RF amplifier is used ahead of 
the mixer to increase overall gain and reduce oscillator leak- 
age. It employs a ratio detector for high efficiency without 
sacrifice in high-fidelity performance. IF and ratio transformers 
are prc-aligned, as is the front end tuning unit. This means the 
kit can be constructed by a beginner, without elaborate test 
and alignment equipment. The FM-3A is designed to match 
the WA-P2 preamplifier and the BC-1 AM MODEL FM-3A 
tuner. An illuminated slide-rule dial is em- 
ployed for frequency indication. Step-by-step 
instructions and large pictorial diagrams 
assure success. 



*25 9 . 5 

INCLUDING NEW 

tXCISt TAX 
(With Cabinet) 
Shpg. Wt. 7 Lbs. 




HEATHKIT BROADBAND AM TUNER KIT 

This AM tuner has been designed especially for high-fidelity 
applications. It incorporates a low-distortion detector, a 
broadband IF, and other features essential to usefulness in 
high-fidelity. Special voltage-doubler detector employs crystal 
diodes for low distortion. Sensitivity and selectivity are excel- 
lent. Audio response is ^ 1 DB from 20 CPS to 2 kc, with 5 
DB of pre-emphasis at 1 0 kc to compensate for station roll-on. 
Covers the standard broadcast band from MODEL BC-1 
550 to 1600 kc. Incorporates a 10 kc whisile- 
filter and provides a 6 DB signal-to-noise 
ratio at 2.5 UV. RF and IF coils are pre- 
aligned, and power supply is built-in. Incor- 
porates AVC, two outputs, and two antenna 
inputs. 



*25 9 . 5 

INCLUDING NEW 

tXCISl TAX 
(With Cabins) 
Shpg. Wt. 8 Lbs. 



HEATHKIT ELECTRONIC CROSS-OVER KIT 

This unusual device functions to separate low frequencies and 
high frequencies so that they may be fed to separate amplifiers 
and to separate speakers. This eliminates the need for conven- 
tional cross-over circuits, since the Model XO-1 does the com- 
plete job electronically. Cross-over frequencies of 100, 200, 
400, 700, 1,200, 2,000 and 3,500 CPS are selectable with front 
panel controls on the XO-I, and a separate level control is 
provided for each channel. Minimizes intcr- 
modulation distortion problems. Handles un- 
limited power, since frequency di\ision is 
accomplished ahead of the power stage. 
Attenuation is 12 DB per octave, with sharp 
"knee" at cut-off frequency. 



MODEL XO-1 
Shpg. Wt. 6 Lbs. 
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HEATHKIT ADVANCED-DESIGN 




MODEL W-5 

Consists of Model W-5M 
plus Model WA-P2 pre 
amplifier. 

Shpg. Wt. 38 lbs. 
Express only. . . . $79.50 



% Full 25 watt output with KT- 
66 output tubes. 

Sjc All connectors brought out 
to front chassis apron. 

Protective cover over all 
above-chassis components. 



HIGH FIDELITY 

Amplifier Kit 

This 25 watt unit is our finest high-fidelity amplifier. Using 
a special design peerless output transformer, and KT-66 
output tubes by Genalex, the Model W-5M provides per- 
formance characteristics unsurpassed at this price level. 
Frequency response is ± 1 DB from 5 to 160,000 CPS 
at 1 watt. Harmonic distortion is less than 1% at 25 watts 
and 1M distortion is less than 1% at 20 watts (60 
and 3,000 CPS, 4 to 1). Hum and noise are 99 DB 
below 25 watts. Damping factor is 40 to 1 . Input voltage 
for 5 watts output is 1 volt. Tubes employed are a pair 
of 12AU7's, a pair of KT-66's and a 5R4GY rectifier. 
Measures 13-3/32" W. x SVz " D. x 814 " H. Output im- 
pedance is 4, 8, or 16 ohms. Featured, also, is the "tweeter 
saver" which suppresses high frequency oscillation, and a 
new type balancing circuit requiring only a voltmeter for 
indication. This balance is easier to adjust, and results in 
a closer "dynamic" balance between output tubes. The 
Model W-5M provides improved phase shift character- 
istics, reduced IM and harmonic distortion, and improved 
frequency response. Conservatively rated high-quality com- 
ponents are used throughout to insure years of trouble-free 
operation. No technical background or training is required 
for assembly. Step-by-step instructions are provided for 
every stage of construction, and large pictorial diagrams 
illustrate exactly where each wire and component is to be 
placed. An amplifier for music lovers who can appreciate 
subtle differences in performance. Just ask the audiofile 
who owns one! 



HEATH KIT DUAL-CHASSIS— WILLIAMSON TYPE 
HIGH FIDELITY AMPLIFIER KIT 

This. 20-watt high-fidelity amplifier employs the famous Acro- 
sound Model TO-300 ^ultra-linear" output transformer and 
uses 5881 output tubes. The power supply is built on a separate 
chassis, and the two chassis are inter-connected with a power 
cable. This provides additional flexibility in mounting. Fre- 
quency response is d= I DB from 6 CPS to 150 Ice at 1 watt. 
Harmonic distortion is only 1% at 21 watts, and IM distortion 
is only 1.3% at 20 watts. (60 and 3.000 CPS). Output impe- 
dance is 4, 8, or 16 ohms. Hum and noise are 88 DB below 20 
watts. A very popular high-fidelity unit employing top-quality 
components throughout. 

MODEL W-3M: Shpg. Wt. 29 lbs. Exprew only $49.75 

MODEL W-3: Consists of Model W-3M plus Model WA-P2 pre- 
amplifier. Shpg. Wt. 37 lbs. Express only $69.50 



HEATHKIT 7- WATT 

AMPLIFIER KIT 

This amplifier is more limited 
in power than other Heathkit 
models, but it still qualifies as 
a high-fidelity unit, and its per- 
formance definitely exceeds 
that of many so-called "high- 
fidelity" phonograph ampli- 
fiers. Using a tapped-screen 
output transformer of new de- 
sign, the Model A-7D provides 

a frequency response of ± 1 yfc — 

DB from 20 to 20,000 CPS. Total distor 
tion is held to a surpris- 
ingly low level. Output 
stage is push pull, and 
separate bass and treble 
tone controls arc pro- 
vided. Shps. Wf. 10 Lbs. 
MODEL A-7E: Similar to the A-7D, except 
that a 12SL7 tube has been added for pre 
amplification. Two inputs, RlAA compensa- 
tion, and extra gain. $19.95 



MODEL A-7D 

INCLUDING Nf* 
EXCISE TAX. 




HEATH COMPANY 

A Subsidiary of Daystrom, Inc. 

BENTON HARBOR 20, MICH. 



HEATHKIT SINGLE CHASSIS— WILLIAMSON TYPE 
HIGH FIDELITY AMPLIFIER KIT 

The 20-watt Model W-4AM Williamson type amplifier is a 
tremendous high-fidelity bargain. Combining the power sup- 
ply and main amplifier on one chassis, and using a special- 
design output transformer by Chicago Standard brings you 
savings without a sacrifice in quality. Employing 5881 output 
tubes, the frequency response of the W-4AM is ± I DB from 
10 CPS to 100 kc at 1 watt. Harmonic distortion is only 1.5% 
at 10 watts. Output impedance is 4, 8, or 16 ohms. Hum 
and noise are 95 DB below 20 watts. 

MODEL W-4AM: Shpg. Wt. 28 Lbs. Express only $39.75 

MODEL W-4A: Consists of Model W-4AM plus Model WA-P2 pre- 
amplifier. Shpg. Wt. 35 Lbs. Express only $59.50 



HEATHKIT 20-WATT HIGH FIDELITY AMPLIFIER KIT 

This high-fidelity amplifier features full 20-watt output using 
push pull 6L6 tubes. Built-in preamplifier provides 4 separate 
inputs, selected by a panel-mounted switch. It has separate 
bass and treble tone controls, each offering 15 DB boost and 
cut. Output transformer is tapped at 4, 8. 16, and 500 ohms. 
Designed primarily for home installations, but also used ex- 
tensively for public address applications. True nn _ 0 
high-fidelity performance with frequency re- MUDtL a-vb 
ponse of =t I DB from 20 CPS to 20,000 CPS. $ 1 C 50 
Total harmonic distortion only 1% (at 3 DB • 
below rated output). 



Shpg. Wt. 23 Lbs. 
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Range Extending 

SPEAKER SYSTEM 



KIT 



//i^/i quality speakers of special design — 15" woofer 
•» compression-type super-tweeter. 

Easy-to-assemble cabinet of furniture-grade plywood. 

v Attractively styled to fit into any living room. 
vVT Matches Model SS-1. 



^EATH COMPANY 



This range extending unit is designed especially for use with the Model SS-1 speaker 
system. It consists of a 15" woofer, providing output between 35 and 600 CPS, and 
a compression-type super-tweeter that provides output between 4,000 and 16,000 
CPS. Cross-over frequencies are 600, 1,600, and 4,000 CPS. The SS-1 provides the 
mid-range, and the SS- IB extends the coverage at both ends of the spectrum. Together, 
the two speaker systems provide output from 35 to 16,000 CPS within ± 5 DB. 
This easy-to-assemble speaker enclosure kit is made of top-quality furniture-grade 
plywood. All parts are pre-cut and pre-drilled, ready for assembly and the finish of 
your choice. Complete step-by-step instructions are provided for quick assembly by 
one not necessarily experienced in woodworking. Coils and capacitors for proper 
cross-over network are included, as is a balance control for super-tweeter output 
level. The SS-1 and SS-1B can provide you with unbelievably rich audio reproduction, 
and yet these units are priced reasonably. The SS-1B measures 29" H. x 23" W x 
17Vi" D. The speakers are both special-design Jensens, and the power rating is 35 
watts. Impedance is 16 ohms. 




MODEL 
SS-1B 

>99 



95 



Shpg. Wf. 80 lb*. 



HEATHKIT HIGH FIDELITY SPEAKER SYSTEM KIT 




MODEL 
SS-1 



39 



95 



Shpg. Wf. 30 lb*. 
a/ Special design ducted-port, bass-reflex enclo- 



\0 Two separate speakers for high and low fre- 
•v quencies. 

Kit includes all parts and complete instructions 
•v for assembly. 



This speaker system is a fine reproducer in its own right, covering 
50 to 12,000 CPS within ± 5 DB. However, the story does not end 
there. Should you desire to expand the system later, the SS-1 is 
designed to work with the SS-1B range extending unit - providing 
additional frequency coverage at both ends of the spectrum. It can 
fulfill your present needs, and still provide for the future. The SS-1 
uses two Jensen speakers; an 8" midrange-woofer, and a compression- 
type tweeter. Cross-over frequency is 1,600 CPS, and the system is 
rated at 25 watts. Nominal impedance is 16 ohms. The cabinet is a 
ducted-port bass-reflex type. Attractively styled, the Model SS-1 
features a broad "picture-frame" molding that will blend with any 
room decorating scheme. Pre-cut and pre-drilled wood parts are of 
furniture grade plywood. The kit is easy-to-build, and all component 
parts are included, along with complete step-by-step instructions for 
assembly. Can be built in just one evening, and will provide you with 
many years of listening enjoyment thereafter. 



HEATH COMPANY « s^d^** Darin™, ^ benton harbor 20, mich. 
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modern touch in circuit kits 



Novel techniques 
aid quick assembly 
and disassembly 



Uy ERIC LESLIE 





A short-range CW 
transmitter. The 
somewhat similar 
circuit shown in 
part on the cover 
is a code practice 
oscillator. 



The Jiffy-Clip re- 
duces connection 
problem to zero. 




One of the largest kits, intended for industrial or engineering college use. 
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OUR cover this month pictures 
the ultimate in circuit board. 
Experimenters and teachers 
have long tried to use such 
devices — from the original wooden 
breadboard with a few rows of Fahne- 
stock clips mounted in strategic places 
to more sophisticated setups with whole 
subassemblies mounted as single units. 
The Erec-Tronic equipment on the 
cover also includes what is probably 
the ultimate in an experimental or 
educational kit. (That is, a kit whose 
components are designed to be used 
over and over again rather than be 
wired up once as a permanent piece 
of equipment.) Several new and orig- 
inal features are responsible for this 
doubling in ultimates. 

The Xo. 1 secret of the Erec-Tronic 
system is the Jiffy-Clip, half-a-dozen 
of which can be clipped onto a smooth 
pin in almost as many seconds. As 
illustrated, it is a bit like part of the 
cross-section of the top part of a dome 
fastener, and works on the same prin- 
ciple. It can be snapped onto the pin 
horizontally, or — with less effort — 
slipped down over its top. In either 
case, a concave portion on the inner 
side of the U arms makes a good elec- 
trical connection. Invented by Arthur 
JubenviUe, at the time a science teacher 
in Huntington, N. Y., it is not only the 
heart of the system but the original 
and fundamental component. (Its first 

RADIO-ELECTRONICS 
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A special kit for school use. An 
audio amplifier is built from it. 



use was as a test prod clip to keep the 
prod on a desired connection while 
checking a chassis.) 

Next come twin features — a pegboard 
as support for the circuitry, and mount- 
ing bases for individual components. 
These mounting bases have pins which 
project downward to fit snugly into 
holes in the pegboard and upward to 
form connecting pins for the Jiffy 
connectors (two Jiffy-Clips at the ends 
of a piece of wire). A single component 
is soldered firmly between the pins of 
each mounting base. 

Another important — though not en- 
tirely novel — feature is the paper 
templates, each printed with a circuit, 
such as a radio receiver, code-practice 
oscillator or voice transmitter. The 
radio beginner, experimenter or student 
merely places the correct component 
mount — identified by a number — over 
j its corresponding numbered outline on 
the template, plugging its pins into 
holes in the template and the peg board 
below. He then connects Jiffy connectors 
according to the circuit lines on the 
template and has a working piece of 
equipment in less time than it would 
take to draw its schematic. 

At present the inventor is producing 
two main kits: one with a crystal diode 
and pentode tube, the other with a diode 
and transistor. Foreshadowing a new 
trend, the transistor kit is the cheaper 
one, selling for about $13. The tube kit 

FEBRUARY, 1957 



(without batteries) sells for about $17. 
The transistor kit is the simpler one, 
being supplied with 9 templates repre- 
senting circuits that can be built from 
its parts. The tube kit has 15 templates 
and a few more components. 

These kits are intended for the 
hobbyist and also for the more serious 
student who can find in them a means 
of reducing his theory to practice with 
the minimum requirement of cost, space 
or skill. 

Possibly more important, the equip- 
ment is a natural for the boy who is 
just taking an interest in things elec- 
tronic. The schematic diagram has 
always been the barrier which com- 
pletely frustrates the beginner. It 
intensifies and multiplies his problems, 
since in effect it compels him to follow 
instructions in a foreign language. 
Eliminating the schematic diagram 
removes the greatest difficulty in the 
way of the electronic beginner. 

Yet the student must learn and the 
hobbyist must advance if his work is to 
continue interesting. A system that 
would chain him to the numbered out- 
line would be worse than useless. So 
each of the outlines contains the 
schematic symbol of the component that 
must be plugged into it, making the 
user connect symbol and component 
unconsciously and automatically. And 
a complete schematic of the circuit 
appears on each template so that, after 



the beginner has assembled the cir- 
cuit, he can see how it looks and trace 
it out schematically, learning the new 
language without pain. 

Soldering is another stumbling block 
to the electronic beginner, especially the 
younger one. The Jiffy connector re- 
moves that obstacle, making electrical 
connections far better than those of the 
average green solderer and making 
them without mess, dirt or danger. They 
can be removed even faster than they 
can be applied, and reused almost with- 
out limit. 

Another important help to the begin- 
ner is the pilot lamp in the battery 
circuit of the tube kit. A wrong connec- 
tion simply lights or blows out the 
pilot lamp instead of the far more 
costly pentode tube. 

These kits are useful and interesting 
not only to the hobbyist and beginner; 
they are also made especially for the 
electronic design or research engineer. 
Differing from the beginner's kits 
chiefly in the number of components, 
they make possible such feats as put- 
ting together a three-stage audio ampli- 
fier with power supply in only 25 min- 
utes. Experiment shows that a similar 
amplifier would require at least 16 
hours' work if assembled on a metal 
chassis and soldered together in conven- 
tional kit style. Thus the engineer can 
try various circuit variations — or set 
up complete circuits — in a fraction of 
the time that would otherwise be re- 
quired. 

The big kits for industry and educa- 
tion may cost up to $395 and contain 
over 300 mounted resistors, 100 capac- 
itors, more than a dozen each of sockets 
and potentiometers, large numbers of 
extra mounting bases for additional or 
special components, and all the other 
components required for assembling 
advanced circuitry. Use of these kits 
is spreading from the laboratory and 
engineering college to some high schools. 
There is also some use for the simpler 
kits in elementary lab projects. Inter- 
mediate kits of somewhat greater com- 
plexity are supplied for educational 
use, and special ones for building a 
single piece of apparatus are partic- 
ularly adapted to some school applica- 
tions. END 




"Here's your next lesson from that TV 
correspondence school." 
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If it s worth the cost of installation 



...it's worth the cost of engineered cable 



Belden 

TRANSMISSION 
LINES 



ROTOR CABLES 

Superior Cables engi- 
neered for the job- 
In a complete line for 
every requirement. 
Packaged for easy 
handling. 

5A More items from the 
Complete Belden Line" 
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Belden 

W IREMAKER FOR INDUSTRY 
SINCE 1902 
CHICAGO 




Magnet Wire • Lead and Fixture Wire • Power Supply Cords, Cord Sets and Portable Cord • Aircraft Wires 
Welding Cable • Electrical Household Cords • Electronic Wires • Automotive Wire and Cable 
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Europe's 
largest selling 
electronic tubes 

. . , and at standard prices! 

TELEFUNKEN 

electronic pioneer 
since 1903 
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The WRONG Quiz 

By DAVID GNESSIN 



THIS quiz contains five questions. 
Each one counts 20%. Each ques- 
tion has four multiple-choice answers. 
All but one are correct. Can you find 
the wrong answer? 

1. Inspection of a radio receiver re- 
veals a blue glow in the glass of a 
particular tube. This indicates: 

a. In the case of a mercury-vapor 
rectifier, the blue glow appears 
when plate current is drawn, 
showing fluorescence of mer- 
cury, a normal phenomenon. 

b. In the case of high-vacuum 
tubes, the blue glow between 
tube elements shows a soft, 
faulty tube, whose gas content 
may cause erratic action and 
excess current. It should be 
replaced. 

c. In the case of tubes handling 
high voltage and current, such 
as the 6BG6-G, the blue glow 
inside the glass envelope, but 
hot between tube elements, is 
simple fluorescence and may be 
considered as normal. 

d. In detector tubes of extremely 
old radios using the 200, 01 A, 
etc., the glow indicates a hard 
tube, especially selected for de- 
tection action, and is considered 
as normal. 

2. Inspection of the tube shows blue 
glow and cherry-red plate with spark- 
ing between tube elements. 

a. In rectifier tubes this indicates 
excessive current drain, possibly 
caused by shorted filter capac- 
itor. Replace both capacitor and 
tube. 

b. In rectifier tubes this denotes 
end of useful life. It has no 
connection with filter capacitor. 
Replace the rectifier tube. 

c. In a power amplifier stage (such 
as might draw several watts) an 
open grid return could cause loss 
of bias, permitting tube(s) to 
draw excessive current. Turn the 
set off quickly and repair the 
grid circuit. 

d. In horizontal amplifier circuits 
of television receivers this could 
represent loss of excitation 
(such as failure of horizontal 
oscillator circuit). Shut off the 
receiver. Restore excitation. Test 
horizontal amplifier tube to see 
if excess current has damaged 
it. 

3. Measurement of control grid shows 
4 volts. 

a. This is normal bias for most 
amplifier tubes. Look elsewhere 
for trouble, if any. 

b. This is common effect of leaky 
or shorted coupling capacitor 
from preceding plate to this 
grid. Replace the coupling ca- 
pacitor. 



c. A gassy tube will do this by per- 
mitting a heated grid to emit ac- 
cumulated electrons like a cathode. 
During this time the grid will read 
positive. This tube must be re- 
placed. 

d. Under certain conditions the cath- 
ode will be positive with relation 
to chassis ground. Thus the meas- 
urement of the control grid to 
chassis may well be positive, while 
representing a real negative volt- 
age with reference to cathode. 

4. It is necessary to replace a particu- 
lar tube in a piece of radio equipment 
consistently every few months. You're 
getting tired of the regular replace- 
ment. 

a. Check line voltage. If high con- 
tinually, or high during the time 
you use the radio equipment, that 
could be your trouble. 

b. This is farm radio equipment or 
similar isolated type with control 
of filament possible to user. Cus- 
tomer pushes up filament control 
for louder volume. This shortens 
tube life. 

c. Grid bias too low, resulting in 
reduced control of emission, caus- 
ing cathode to be consumed too 
quickly. 

d. You're buying your tubes from a 
source which has seconds, rejected 
or otherwise faulty tubes. When 
a tube fails repeatedly, the source 
is faulty. 

5. A good service technician can 
quickly spot a dead tube by running his 
hand over the tubes when the set has 
warmed up. to see if the tubes are all 
warm. Or, he can look for the filament 
light through the glass. When he has 
detected a tube which doesn't light or 
isn't warm : 

a. He can check to see if poor con- 
tact between tube and socket is 
causing the open circuit by pulling 
the tube out and replacing it, 
jiggling it to insure a perfect 
contact. 

b. If all the tubes are out and they 
have parallel filaments, it's un- 
likely that just this one tube is 
faulty — the whole filament circuit 
is faulty. 

c. Certain circuits have different 
filament supplies to different tubes 
or batches of tubes. For example, 
the damper tube in some television 
receivers has a separate filament 
supply from the other tubes be- 
cause of surges in its circuit. Check 
the filament supply at the socket 
to see if voltage is being delivered 
to the tube. 

d. In a series-filament circuit the tube 
that is not lighted is the only one 
that is faulty, since the others are 
all lit. 

(See answers page 132) 
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build a Dynaflex broadcast receiver 



A 71 unusual ref/ex-superhet 
bedside radio 



By FRANK H. TOOKER 




THE Dynaflex is a compact broad- 
cast-band receiver of unusual but 
practical and sound design, Its 
circuit was born of necessity — 
I wanted a bedside radio with the 
following specifications: 

1. It had to be small; not over 6 x 
12 inches on the base (this was all the 
space available on the bedside table). 

2. It had to be sufficiently sensitive 
to provide normal reception of local 
stations night and day with only a foot 
or two of wire as an antenna. This 
same antenna should provide good re- 
ception of stations up to 1,000 miles 
away which usually come in at good 
strength at night. 

3. Its power supply was to be a 
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transformer type and it had to be 
filtered to make hum inaudible at a 
distance of 1 foot from the speaker. 

4. For enjoyable listening, especially 
at night, its selectivity had to be suf- 
ficient to separate adjacent stations; it 
had to have effective age to prevent 
blasting; it had to have good image 
rejection; its audio power output and 
quality should compare favorably with 
that of the average table-model radio. 

Ordinarily, to be on the safe side, a 
receiver to meet these specifications 
would require at least five tubes, not 
including the rectifier (rf amplifier, 
converter, if amplifier, detector-af am- 
plifier, power amplifier). But space just 
wasn't available for a receiver of this 
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size. Consequently, the Dynaflex was 
born to accomplish essentially these 
same functions with only three tubes. 

How the Dynaflex works 

The Dynaflex is a reflexed superhet. 
Signals from the antenna are fed to 
the primary of high-Q antenna trans- 
former Tl. The secondary of Tl is 
tuned by variable capacitor Cl-a. Be- 
cause of cathode follower VI -a the 
tuned circuit of Tl operates virtually 
unloaded (considering the very short 
antenna), so its selectivity and image 
rejection as better than they would be 
if Tl were connected directly to the 
signal grid of the converter. The signal 
impressed on the grid of Vl-a appears, 
(Continued on page 89) 
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4- 6*4 6BE6 ?CL6 I2AU7 



4- 6X4 

Rl. 12—2.200 ohm$ 

R2. 5, 7, 9, 13. 19—22,000 ohms 

R3 — 100,000 ohms 

R4 — 47 ohms 

R6 — 18,000 ohms, 2 watts 

R8— 1,000 ohms, I watt 

RIO — f megohm, pot 

Rl I, 20 — I megohm 

RI4, 14— 150,000 ohms 

R 15- — 1.5 megohms 

R 17—82 ohms 

R 18 — 12,000 ohms, 2 watts 

All resistors y 2 waff un/ess nofed 

Cl-a, -b — dual superheterodyne type variable ca- 
pacitor, 365-nnf rf section, cut-plate oscillator 
section 

9i ? l T < £* lf ' 200 vo,t$ « mid 9**. metallized paper 

^f, 6, 7, 10, 23— .02 nf, ceramic 

C4, 9, 12. 14 — .01 nf, ceramic 

C5 — 100 nnf, silver mica 

C8— 500 nnf, ceramic 

CM— 03 nf, 200 volts, metallized paper 

Schematic diagram of the Dynaflex 



CI3— 8 nf, 250 volts, electrolytic 

CIS— 0.1 nf, 200 volts, metallized paper 

CI6— 20 nf, 300 volts, can type, electrolytic 

CI7— 20 nf 25 volts, electrolytic (in same can as CI6) 

CIS— 0.1 nf, 400 volts, midget, metallized paper 

CI9-.002 nf, ceramic P P 

C20 — 250 nnf, silver mica 

C22-a, -b— 30-30 nf, 450 volts, can type, electrolytic 
LI— ferrite antenna coil (Vari-Loopstick or equivalent 
see teit) 

L2— feedback coil, 8 turns No. 28 enameled wire 

(see text) 
CH— 8. 5^ henries, 50 ma, choke 
Tl — Ferrite antenna coil, high-impedance primary 

(Miller A-5495-A or equivalent) 
T2— antenna coil, self-resonant in broadcast band 

(Miller 472-UA modified— see text) 
T3— iron-core 456-kc input if transformer (Meissner 

16-5740 or equivalent) 
T4— iron-core 456-kc full-wave output if transformer 

(Miller 6I2-C3 or equivalent) 
T5 — output transformer, 7,600-ohm primary, 3 2-ohm 

secondary (Stancor A8II4 or equivalent) 



T6— power transformer, 460 volts ct @ 50 ma, 6.3 

volts (5) 2.5 amps (Stancor PC-8418 or equivalent) 
VI— I2AU7 
V2— 6BE6 
V3— 6CL6 
V4— 6X4 

Dl, 2 — IN54A germanium crystal diode 

SI— spst switch (may be mounted on RIO) 

SPKR— 4-inch 4-ohm loudspeaker 

Chassis, aluminum, approximately 2 x 9'/ 2 x 5 inches 

Sockets (2), 9-pin turret type, M/ 2 inches (Vector 

6-N-6T or equivalent) 
Socket, 7-pin miniature turret type, l'/ 2 inches 

(Vector 6-M-6T,or equivalent) 
Shield bases and shields for 9-pin sockets (2) 
Shield base and shield for miniature 7-pin socket 
Socket, 7-pin miniature, Bakelite (for 6X4) 
Cabinet, approximately II x 7 x 5-5/16 inches, with 

speaker cutout 
Line cord and plug 
Dial 

Terminal strips 



receiver. Sensitive unit operates well on 
to volume control. 
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2-foot antenna. Switch SI may be coupled 
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M OWE Y - SAVING 



FORM 



Oirt luge buying powep- means big - 
gesl savings for rgu. You do the 
easy assembly -ard .your finjshetf 
OnsYrymenJ is e^UMJl ^erftfrrfiance 
a'nd app'edrarfcfe tc Equipment sell- 
ing for s'e v e r a I times t fre A&wx 
KNlGHT-KlT price. 



Months of research, development .and 
field-testing go into each KNlGHT-K*Tto 
bring you proved, advanced desi.gn. To 
assure^pp"p"ertorm§nce, pVejnlum,quallty 
pa.rts are su^plCed "vWachlut. KtflGflT- 
KUTS are guatamfeed to meet publls"h.e3 
specificatiftnSr OR YOUR MONEY BACK? 



AMI chas^sisiand panels are punched 7 all 
parts are clearly marked; even the /.e- 
ststors are mounted on cards, and 
keyed for easy identification. Each 
instruction manual is a rrjarvel of "Step- 
anfd-CHek" clarity. You get professional 
results e\ten without experience 




UBLISHEO SPECIFICATIONS, OR WE REFUND YOUR MONEY. 
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FEATURING PM AMTASTROM 
LINEAR SWEEP CIRCUIT 



knight-kit LOW-COST GENERAL-PURPOSE 5" OSCILLOSCOPE KIT 

Feature for Feature the World's Best Oscilloscope Value 

Model F-1 46 

_ _ This new oscilloscope delivers performance equal to wired units costing several 
$ A Rl 50 times more and defies comparison with any other 'scope kit at anywhere near 
its price. It's the ideal choice for radio and TV servicing, audio work and 
hundreds of other applications — meets 90% of all 'scope requirements. Here 
are some of the features that make this kit a standout in its class: Phantastron 
Sweep Circuit — versions of this circuit are used in $1,000 'scopes; provides high linearity of 
sweep from 15 to 150,000 cps. Regulated Calibration Voltage— fully regulated square wave 
calibrating voltage is injected into signal circuit by spring return switch. 25 Millivolts Per Inch 
Sensitivity — three times the sensitivity of other 'scope kits in its price class. Retrace Blanking 
— found only in high-priced 'scopes. Vertical Amplifier— frequency response ±3db from 3 cps 
to 1.5 mc (±6db to 2.5 mc). Input controls are frequency-compensated. Rise time, .25 micro- 
seconds. Impedance, 3.3 meg. and 45 mmfd. Includes positive and negative internal sync. 
Outstanding construction features: CRT protected by heavy rubber ring; sturdy steel case 
with disappearing handle. For easy assembly: pre-cut color-coded wire; resistors carded and 
keyed to match instructions; printed circuit; laced wiring harness; "Step-and-Chek" con- 
struction manual with wall-size picture diagrams. Supplied with all tubes including CRT, all 
parts, graph screen, wire, solder. Size, 9^x 13H * Shpg. wt., 26 lbs. 

Model F-1 46. Complete 5* Oscilloscope Kit. Net only >H7.}U 

F-1 48. RF Demodulator Probe Kit. Net $3.45 

M47. Low Capacity Probe Kit. Net $3.45 
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EASY 
PAYMENT TERMS 



b rjd etj jcTvori $45 , t afe"« 
/ k *n f a-g e of 5 u r 1 » fc^r X U"* 

rfowVi Write, U\ application 
"form today. 



Model F-1 23 

$4475 
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knight-kit TV-FM SWEEP GENERATOR KIT 

Guaranteed Linearity • Fool-proof Calibration • Wide-Range • Electronic Blanking 

All-new; precision-designed for lab use, TV and FM servicing, production line test- 
ing. Covers 300 kc to 250 mc continuous on 4 bands (all fundamentals). Center fre- 
quencies of VHF TV channels appear on scales. Exclusive knight-kit sweep 
circuit assures perfect linearity — RF sweep output in excess of 0.15 volts, flat within 
1 db, is available on all bands. Sweep width continuously variable, 0-13 mc. Dual 
crystal marker oscillator and input for variable marker (RF Signal Generator on 
next page is ideal). Phase control provides blanking shift, 0 to 180 c . Step-type and 
continuous output controls; separate marker amplitude control. Filter connected 
to 0-50 mc output jack provides 20 db attenuation of frequencies above 50 mc to 
assure pure, fundamental output. Sweep voltage for 'scopes on front panel. Pro- 
fessional-looking blue-finish steel case with gray panel. Has "disappearing" handle. 
8H * 12 x iy 2 \ With all parts, tubes, test cable, solder and multi-color pre-cut wire. 
Less crystal. Shpg. wt., 13^ lt> s - *aa 7C 

Model F-1 23. TV-FM Sweep Generator Kit. Net only 

P-286. 4.5 mc Crystal (.005%). Net * 4 - 80 

P-143. 5.0 mc Crystal (.02%). Net $3.95 

P-145. 10.7 mc Crystal (.02%). Net $3.95 
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ALLIED'S own knight-kits... better by far 




knight-kit 5" ALL-PURPOSE WIDE-BAND OSCILLOSCOPE KIT 



Model F-144 



2 Printed Circuit Boards * 5 Mc Width for Color TV 



$ 



69 



00 



Wide- band, 5" Oscilloscope; equals or betters the performance of commercially- 
wired 'scopes costing several times the price. Two printed circuit boards and 
laced wiring harness assure wiring accuracy and reduce assembly time. Ideal 
for lab use, color TV servicing and high frequency applications. Provides 
unusually wide sweep range — from 15 to 600,000 cps. Locks in at frequencies as 
high as 9 mc. Vertical response, 5 cycles to 5 mc. Response, down only 1 db at 3.58 mc color 
burst frequency; down only 3 db at 5 mc- High vertical sensitivity of 25 mv/inch. Input capacity 
20 mmf and 3.5 megs. Outstanding features: cathode-follower vertical and horizontal inputs; 
2nd anode provides 1400 volts high-intensity trace; push-pull vertical and horizontal amplifiers; 
positive and negative locking; faithful square wave response; frequency -compensated attenu- 
ator; Z-axis input for intensity modulation; one volt P-F calibrating voltage; astigmatism con- 
trol; blanking circuit to eliminate retrace lines; DC positioning control. Complete with CRT, 
all tubes and parts. Handsome, professional, blue-finished steel case with "disappearing" 
handles. 14^ x 9H x 16*. Shpg. wt., 40 lbs. 

Model F-144. Wide-Band 5* Oscilloscope Kit. Net only $69.00 

F-l 48. Demodulator Probe. Net $3.45. F-l 47. Low Capacity Probe. 12 mmf. Net. . . .$3.45 



NEW knight-kit 
VOLTAGE CALIBRATOR KIT 

Model $1 075 
F-136 I M- 

Permits the use of any scope 
as a precision peak-to-peak 
AC voltmeter. Provides a true 
square-wave voltage on scope 
screen. Range switch and cali- 
brated potentiometer permit selecting any voltage be- 
tween .01 and 100 volts, in 4 ranges. Fifth position of 
switch feeds external signal to scope for comparison. 
Constant output on line volt, variation from 80-135 v. 
±6% on all ranges. Shunt capacitance only 15 mmf. 
Use any 20.000 ohms volt VOM or a VTVM for initial 
calibration. Direct coupling of output provides ground 
reference for DC scopes. Portable case, 7?4 x5^x 4 J /i»''. 
Ready to build. Shpg. wt., 5 lbs. 

Model F-136. Voltage Calibrator Kit. Net. . . $12.75 




Knight-kit LOW COST 

RF SIGNAL GENERATOR KIT 



Model F-145 Build tni . s wid f 
range extremely 

if% r ■ ffcTt stable RF signal 

> I \M* generator and save 
&k 1 * two-thirds the cost 

^B' rf% f\ t% Of °^ a comparable 

Cv 1_ w > re d instrument. Ideal for align- 

JKS^^^^^^^ ment of RF and I F stages in radio 
^^^^^^^ and TV sets, and for trouble- 

shooting audio equipment. Delivers output on fundamentals from 
160 kc all the way out to 1 10 mc; useful harmonics to 220 mc Has 
built-in 400-cycle sine-wave audio oscillator for modulating RF; 
audio is also available externally. Features high-stability Colpitts 
circuit with precision-wound coils- no calibration necessary. Has 
input for external modulator. Maximum audio output, 10 volts. 
RF output, over 100,000 micro- volts. Step and continuous-type 
output attenuators. With all parts, tubes, wire and solder. Port- 
able case, 7 x 10 x 5". Shpg. wt.. 10 lbs. 

Model F-145. RF Signal Generator Kit. Net only $19.75 




$ 26 ! 

knlght-kit 

VISUAL-AURAL SIGNAL TRACER KIT 

A remarkable value in an instrument 
which permits visual and aural signal 
tracing of RF, IF, video and audio 
circuits - has highest gain in its price 
class. Traces the signal from the an- 
tenna to the speaker. Reproduces 
signal at plate or grid connection of 
any stage. Identifies and isolates 
"dead" stages. Features: usable gain 
of 91,000; "magic eye" with cali- 
brated attenuators for signal pres- 
ence indication and stage- by -stage 
gain measurements; built-in 4 PM 
speaker; single probe with plug-in 
head gives instant choice of RF or 
audio tracing. Provides noise test; 
built-in watt meter calibrated from 
25 to 1000 watts; provision for exter- 
nal scope or VTVM. Blue-finish steel 
case. Shpg. wt., 13 lbs. 
Model F-135. Signal Tracer + nt rA 
Kit. Net only 526.50 
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Model F 129 

NEW *^7^ 

knight-kit %f m 

6-12 VOLT BATTERY ELIMINATOR KIT 

A valuable new unit for servicing 
auto radios, mobile gear, etc. Delivers 
continuously variable filtered DC 
output from 0 to 15 volts. Provides 
DC output at 0-8 volts or 0-15 volts. 
Continuous current rating: 12.5 amps 
at 6 volts, 10 amps at 12 volts. Can 
also be used as battery charger. 
Oversize rectifiers and transformer 
for better regulation and long life. 
Two meters provide simultaneous 
current and voltage readings; ranges: 
0-15 volts DC: 0-20 amps DC. 
Doubly protected: fused primary and 
automatic-reset overload relay for 
secondary. Heavy-duty binding 
posts. Blue-finish steel case with 
"disappearing" handle. With all part s, 
solder and pre-cut wire. 9 x 12|« x 
1% \ Shpg. wt., 20 lbs. 
Model F-l 29. Power Supply tf>0 _ - P 
Kit. Net only J3/.95 



knight-klt 

AUDIO GENERATOR KIT 



£4 Model F-l 37 An ideal audio fr e- 

wM quency source for 

— ** U $ <O750 cnec king audio cir- 
' j m * v cuits and speaker re- 
sponse. Covers: 20 
cps to 1 mc in 5 ranges. Output voltage: 10 volts into 600 
ohms impedance. Offers the flat response of a lab standard — 
±1 db to 1 meg. Generator imp., 600 ohms. Less than 
.25% distortion from 100 cps through the audible range; 
less than .5% when driving 600 ohm load at maximum out- 
put. Cont. var. step-attenuated output. 17 lbs. 
Model F-l 37. Audio Generator Kit. Net only . . . $37.50 

knight-Kit RESISTANCE SUBSTITUTION BOX KIT 

Model Simplifies determination of resistor 
F-l 39 values needed in a circuit. 36 stand- 

$_qp ard 1 watt resistance values be- 
V VD tween 15 ohms and 10 megohms 
» with an accuracy of 10%. 18-posi- 

tion switch; also slide switch for multiplying 
values by 1000. Extra switch wafer serves as 
tie points, eliminating buss bar. 5 x 3x2". Com- 
plete with test leads and clips. 2 lbs. 
Model F-l 39. Resis. Sub. Box Kit. Net $5.95 
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ht-kit CAPACITANCE SUBSTITUTION BOX KIT 

Makes it easy to find capacitor 
values needed in a circuit. Provides 
18 standard capacitor values from 
.0001 mfd. to .22 mfd., ±20%. 
Values are 600 volts, except .15 and 
^ .22 which are 400 volt. 18-position 

switch selects all values quickly and easily. 
In bakelite case, 5x3x2*. Complete with ail 
parts, test leads and clips. 2 lbs. 
Model F-l 38. Cap. Sub. Box Kit. Net $5,95 



Model 
F-l 38 

$C95 



QUALITY ELECTRONIC TEST EQUIPMENT IN MONEY-SAVING KIT FORM 
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. . . easiest to build ...you get more ...YOU SAVE MORE 




AW 
Meter 



Model F-128 $1 /%^5 
knight-kit ■ V 

1000 OHMS/VOLT VOM KIT 

Exceptional accuracy and versa- 
tility at amazing low cost. Ideal 
for service shop, lab and Amateur 
use. Uses \ x /t meter (400 micro- 
amp movement) with separate 
scales for AC voltage and current, 
DC voltage and current, decibels 
and resistance. 38 ranges include: 
AC, DC and output volts, 0-1-5- 
10-50- 100 : 500-5000 (1000 ohms/ 
volt sensitivity); Resistance, 0- 
1000-100.000 ohms and 0-1 meg.; 
Current, AC or DC. 0-1-10-100 
ma and 0-1 amps; Decibels, — 20 
to -f-69 in 6 ranges. Uses 1% pre- 
cision resistors. 3-position func- 
tion switch and 12-position range 
switch. Complete kit with bake- 
lite case, (6» 4 x5!/ 4 x bat- 
tery, pre-cut wire, solder and test 
leads. Shpg. wt., lbs. 
Model F-128. 1,000 ohms/ e . , oc 
volt VOM Kit. Net only >I0.V> 



Model F-140 



150 



$ 29 ; 

knight-kit Mm M 

20,000 0HMS/V0LT VOM KIT 

Outstanding quality and perform- 
ance at extremely low cost. Fea- 
tures 32 ranges; full vision 4}4" 
meter; accuracy ±2% of full 
scale; 50 microampere sensitivity 
for 20,000 ohms /volt input resist- 
ance on DC; front panel "zero 
adjust." Single switch selects 
function and range. Range: AC, 
DC and output volts, 0-2.5, 10- 
50-250-1000-5000; Resistance, 0- 
2000-200,000 ohms and 0-20 meg.; 
DC ma, 0-. 1-10-100; DC amps, 
0-1-10; Decibels, —30 to +63 in 
6 ranges. Uses precision 1 % mul- 
tipliers. Moisture-resistant film- 
type resistors. Complete kit with 
bakelite case (6 3 * x 5> 4 x 3^"), 
batteries, pre-cut wire, solder and 
test leads. Shpg. wt., 5 lbs. 
Model F-140. 20,000 ohms/volt 
VOM Kit. <9Q qn 

Net only W.DU 




knight-kit RESISTOR- 
CAPACITOR TESTER KIT 

Model F-124 Measures capacitance 
■ J|CA and resistance by ac- 

$ | curate bridge method; 

I checks for opens and 

3horts in paper, mica 
and ceramic capacitors; shows 
power factor of electrolytics. 
Large dial shows capacitance and 
resistance at a glance; balanced-bridge circuit with "magic eye" null 
indicator measures power factor from 0-50%. Tests capacitors with 
rated voltages applied. 5 test voltages: 50, 150, 250, 350, 450. Capac- 
ity ranees: 10 mmf to 1000 mfd in 5 ranges. Resistance ranges: 100 
to 50,000 ohms and 10,000 ohms to 5 megs. Accuracy, ± 10%. Auto- 
matic discharge feature prevents after-test shock. Blue-finished steel 
case, 5x3x2*. With tubes and all parts. Shpg. wt., 8 lbs. fl 
Model F-124. Resistor-Capacitor Tester Kit. Net only 519.50 



Model F-149 
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NEW knight-kit TRANSISTOR 
& DIODE CHECKER KIT 

C0 Checks leakage-to-gain ratio and 
noise level of all junction, point con- 
tact and barrier transistors. Also 
checks diodes, forward and reverse current con- 
ductionof selenium rectifiers; useful for continuity 
and short checks. Easy- to- read meter. Features: 
spring-return leakage gain switch; calibration 
control; separate sockets for PNP and NPN 
transistors. Headphones or signal tracer may be 
used with checker for noise measurements. Case, 
5 x 3 x 2". With 22 H volt battery. 2» 2 lbs. 
Model F-149. Transistor Checker Kit. Net $8.50 



EASY PAYMENT TERMS: If your total KNIGHT-KIT order 
is over $45, take advantage of our liberal Time Payment Plan 
— only 10% down. Write for application blank. 

ALL PRICES NET F.O.B. CHICAGO 





knight- kit VTVM KIT 

with Printed Circuit Board 

Model F-125 An extremely stable, 
j\ jAf and highly accurate 
% 9 M /I '3 VTVM. Greatly sim- 
tf Hi plified wiring — entire 
chassis is a printed 
circuit board- Maximum conven- 
ience in arrangement of scales; 3X 
AC and DC scale design permits 
utilization of best portion of each 
scale for most accurate readings. 
Also measures peak-to-peak tor 
FM and TV work. Ranges: AC 
P-P volts. 0-4-14-40-140-400-1400-4000; AC rms volts and 
DC volts, 0-1.5-5-15-50-150-500-1500; resistance, 0-1000- 
10K-100K ohms and 0-1-10-100-1000 megohms; db scale, 
— 10 to +5. AC response, 30 cycles to 3 mc Low -leakage 
switches and 1% precision resistors. Balanced-bridge cir- 
cuit. 4 x /i" meter, 200 microamp movement. Polarity revers- 
ing switch. Input res., 11 megs. Shpg. wt., 6 lbs. 
Model F-l 25 Printed Circuit VTVM Kit. Net only $24.95 
F-l 26. Hi-Voltage Probe; extends DC to 50,000 Volts $4.75 
F-l 27. Hi-Frequency Probe; extends AC to 250 mc. $3.45 
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Model f-143 knight-kit 10W-C0ST TUBE TESTER KIT 

Offers high accuracy, top versatility and convenience 
at lowest cosr. Tests 4, 5, 6 and 7-pin large, regular 
and miniature types, octals, loctals, 9-pin miniatures 
and pilot lamps. Features test for new 600 ma series 
string tubes. Tests for open, short, leakage, heater continuity and 
quality (by amount of cathode emission). 4^6* square meter with 
clear "GOOD-?-REPLACE" scale. With line-voltage indicator and 
line-adjust control. Choice of 14 filament voltages from .63 to 117 
volts. Blank socket for future type tubes. Universal-type selector 
switches for any combination of pin connections. Single-unit, IO-lever 
function switch. Entire switch assembly is installed as a single unit — 
saves time and greatly simplifies construction. Illuminated roll chart 
lists over 600 tube types. Shpg. wt., 14 lbs. ^_ . 

Model F-143. Counter Model Tube Tester Kit. Net only. . 

Model F-142. Portable Model Tube Tester Kit. Net only $34.75 

F-141. TV Picture Tube Adapter for above. Net only $3.75 



knight-kit LOW-COST 
"IN-CIRCUIT" CAPACITOR CHECKER KIT 

Tests capacitors while they are still wired in 
the circuit! Saves time and bother; an essen- 
tial instrument for the service technician. Just 
press a button and the "magic eye" instantly 
shows opens and shorts (not leakage). Tests 
opens and shorts on any capacitor of 20 mmf 
or creater capacity, even if it is in parallel 
with a resistance as low as 50 ohms. Tests for 
shorts may be made on any capacitor even 
when it is shunted by as low as 20 ohms. 
Blue-finish steel Case, 7% x 5Vi x 5". With 
tubes, all parts, wire ond solder. Easy to 
assemble. Shpg. wt., 5 lbs. 
Model F-l 19. Cap. Checker Kit $12.50 




order from ALLIED RADIO 100 N. WESTERN AVE., CHICAGO 80, ILL. — ^ 



FEBRUARY, I 957 



ALLIED'S own MONEY-SAVING knight-kits 

FAMOUS knight-kits FOR HOBBYISTS & EXPERIMENTERS . . . FASCINATING, INSTRUCTIVE ... 




knight-klt 

"SPACE SPANNER" 
BAND SWITCHING 
RECEIVER KIT 



Model 

S-243 



15 95 




Thrilling Short Wave and Broadcast 

Famous 2 -band AC-DC receiver in easy-to-build kit form at a very 
low price. Pulls in thrilling short-wave (6 to 17 mc) and standard 
broadcast. It's fun listening to amateur, aircraft, police and 
marine radio. Features highly sensitive regenerative circuit. 
Bandswitch selects broadcast or short wave. Has 4* PM speaker and 
beam-power output tube for plenty of volume; headphone connectors 
for weak signal listening; slide switch cuts out speaker. Uses 12AT7 
regenerative detector and audio amplifier, 50C5 power output, 35W4 
rectifier. Six controls: Bandspread; Main Tuning; Antenna Trimmer; 
Bandswitch; Regeneration; Audio Gain. Includes tubes and all Darts 
7 x 10H x 6*. Shpg. wt. 4^ lbs. 

Model S-243. "Space Spanner" Receiver Kit. Net only. , . $15*95 
S-247. Matching Cabinet for above. 2 lbs. Net $2.90 



Model S-295 $ 



14" 




NEW knight-kit TWO-WAY INTERCOM KIT 

New low-cost, easy to build intercom system kit. Ideal for 
use in home or office. Consists of Master unit and Remote 
unit, each with press-to-talk switch. Remote unit may be 
left "open" for answering calls from a distance, for "baby- 
sitting ', etc. Remote may also be connected for "private" 
operation — cannot be "listened-in" on, but it can be called 
and can originate calls. Master unit includes high-gain 
2-stage amplifier; each unit has 4* PM dynamic speaker. 
Complete with Antique White cabinets {\% x 6^ x 4% m ) t 
all parts, tubes and 50 feet of cable (up to 200 feet of cable 
can be added). For AC or DC. Shpg. wt., 7 lbs. 
Model S-295. Two-Way Intercom Kit. Net only. .$14.75 
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Model S-740 

knlght-klt 

"OCEAN HOPPER" RECEIVER KIT 

Tops for exciting broadcast, long wave and short 
wave reception. Highly sensitive regenerative- 
type circuit. Excellent headphone reception; can. 
be used with 3-4 ohm PM speaker on strong 
broadcast band stations. Supplied with plug-in 
coil for standard broadcast; covers long wave 
and popular short wave bands with coils below. 
Pulls in thrilling foreign broadcasts, police, ama- 
teurs and aircraft. Controls: Main Tuning, Band- 
spread, Antenna Tuning. Off-On-Regeneration. 
With all parts and tubes (less extra coils and 
headset). AC or DC. Shpg. wt., 5 lbs. 

Model S-740. "Ocean Hopper" Kit $11.75 

EXTRA PLUG-IN COILS 
S-741. Long Wave, 155-470 kc. Net. 
S-742. Short Wave, 1.65-470 kc. j 
S-743. Short Wave, 2.9-7.3 mc. f Net 
S-745. Short Wave, 7-17.5 mc. f each 
S-744. Short Wave, 15.5-35 mc. I 



Model S-735 



17 



25 




.65* 



t: 



I It 

V 



knight-kit 

"RANGER II" SUPERHET RADIO KIT 

Thousands have built and enjoyed the 
"Ranger" Broadcast Band Receiver. Care- 
fully engineered for easy construction and 
powerful, sensitive performance. Latest 
Superhet circuit; tunes 540 to 1680 kc; covers 
entire broadcast band and exciting police 
calls. Features automa tic volu me control , 
built-in preformed loop antenna, ball-bearing 
tuning condenser. Develops excellent tone 
quality from Alnico V PM dynamic speaker. 
Supplied with following tubes: 12SA7GT con- 
verter; 12SK7GT IF amp.; 12SQ7GT det.- 
AVC-audio; 50L6GT audio output; 35Z5GT 
rect. Complete with handsome brown plastic 
cabinet (6x9x5) tubes, speaker, all parts, 
and instruction manual. AC or DC operation. 
Shpg. wt., 8 lbs. 

Model S-735. "Ranger II" Superhet 

Radio Kit. Net only $17.25 



19 95 



Hi. 



knight. 



-kit LOW COST PHONO 
AMPLIFIER KIT 

It's easy to build this 
fine-performing, low- 
cost compact phono 
amplifier. Ideal for use 
in a portable phono- 
graph — simply add any 
record player and a 3 to 4-ohm speaker. Amplifier works with crystal 
or ceramic cartridges. Inverse feedback circuit for rich, clean tone 



FAMOUS knight-kl 

CRYSTAL SET KIT 



Model S-730 $ 

knight-kit 

3-WAY PORTABLE RADIO KIT 

A low-cost portable radio covering the 
full standard broadcast band from 535 
kc to 1650 kc. Delivers excellent recep- 
tion on AC or DC current or from self- 
contained batteries. Sensitive Superhet 
circuit features automatic volume con- 
trol, economical operation. Includes 
powerful 5* Alnico PM dynamic speaker, 
efficient ferrite loop-stick antenna. Sup- 
plied with following tubes: 1R5 con- 
verter; 1U4 IF amplifier; 1U5 detector- 
AVC-audio; 3V4 audio output. Complete 
with attractive portable case (7H x 10 x 
5^*), tubes, speaker, all parts and in- 
struction manual. Shpg. wt., 6 lbs. 
Model S-730. 3-Way Portable 
Radio Kit (less batteries). Net. $19.95 
J-651. Battery Kit for above $2.50 



Model S-261 



Model S-790 



8 95 




quality. Delivers full 1 \4-vi*tt output with less than .25 volt input. 

udes efficient tone control; has AC outlet, controlled from ampli- 
fier switch. Complete with tubes and all parts. Size only 4^x7x 4 — 



fits into almost any portable phono case. Shpg. wt., 3 lbs." 
Model S-790. Phono Amplifier Kit. Net only $8.95 



Thousands of beginners have 
started in radio and electronics 
by building the knight-kit 
crystal set. This feature-packed set delivers 
loud, clear reception of local broadcast stations. 
A germanium crystal diode detector assures 

high sensitivity and simple operation — no crystal adjustment re- 
quired. "Hi-Q" coil boosts sensitivity. Ball-bearing variable capacitor 
for easy tuning. With all parts and simple-to-follow instructions. 
Shpg. wt., 1 lb. 

Model S-261. Crystal Set Kit. Net only $2.15 

S-267. Accessory Kit. 2000-ohm headphones and all parts 

for outdoor antenna $2.95 



Buy with confidence from ALLIED -America's Pioneer in Electronic Kits 
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RADIO-ELECTRONICS 



finest qualify electronic equipment in hwest-cost kit form 

EASY-TO -BUILD HIGH PERFORMANCE KITS • WIDELY USED BY MANY LEADING TRAINING SCHOOLS 




NEW kn.ght-klt 

ELECTRONIC PHOTOFLASH KIT 



W jn New feature- 

^ Model S-244 packed photoflash 

KS $0050 & p 

£ pendability — 
available at a 
money-saving low price. Ideal 
for black and white or color 
photography. Xenon-filled re- 
flector-bulb assembly gives over 
10,000 flashes at less than y 2 i each! 1/700-second flash 
freezes the fastest action. Has 50 watt-second output. 
Provides light approximating daylight in spectral quality; 
permits the use of outdoor-type film indoors. Film guide 
number for color (ASA10) is 45. Designed for "X" or "O" 
shutters only. Requires sync cable (available from any 
photo supply dealer) and either battery or AC supply 
listed below. Complete outfit with battery weighs only Zy 2 
lbs. Kit includes all parts, carrying case and easy-to-follow 
instructions. Shpg. wt., 3 lbs. #oo CA 
Model S-244. Electronic Photoflash Kit. Net. . 5Z8.5Q 
5-246. AC Power Supply Kit. Easy to assemble. . . $3.75 
J-626. Battery for above (Burgess U-200) $8.47 




knioht-mt TRANSISTOR RADIO KIT 

Printed Wiring • Work* from Penlight Cell 



Model 

S-765 



$ 4 



35 



Smooth 

Variable Capacitor 
Tuning 

Experiment with the marvel of transis- 
tors! Printed circuit requires no wir- 
ing — just assemble with a few solder 
connections and enjoy excellent recep- 
tion over the full AM broadcast band. 
No tubes to burn out — no crystal. Com- 
pact fits in the palm of your hand — 
operates for months from a single 
penlight cell. Transistor provides plenty 
of power for strong headphone reception. 
Complete with all parts, transistor and 
penlight cell. Shpg. wt., 8 oz. 
Model S-765. Transistor Radio Kit 54.35 
S-266. Accessory Kit. 4000-ohm head- 
phones and all parts for outdoor an- 



tenna 



$3.15 




FAMOUS knight-kit LAB KITS 



6-IN-l RADIO 
LAB KIT 



10-IN-l 
LAB KIT 



Model S-770 

$795 



Build Any 
of 6 Electronic 
Projects 



Build Any of 
10 Electronic 
Projects 



A fascinating and instructive kit. 
Enables you to build any one of 
the following projects: Standard 
Broadcast Receiver; Wireless 
"Home Broadcaster"; Code Practice Oscillator; Code Practice 
Broadcaster; Signal Tracer; Sine Wave Generator. Perfect for be- 
ginners. Once basic wiring is completed, circuits may be changed 
without soldering. Safe to build and operate; only tools needed are 
screwdriver, pliers and soldering iron. The ideal kit for students and 
beginners in electronics. Kit includes mounting board, tube, all 
parts and easy-to-fbllow instruction manual. Less headphone (also 
serves as mike). Shpg. wt., 6 lbs. ^ 

Model S-770. "6-in-l" Lab Kit. Net only >/ .95 

J-112. Single 1000-ohm headphone for above $1.05 

C-100. Antenna kit for above $1.05 




Model S-265 

» 12 65 

A wonderfully instructive electron- 
ics kit. Ideal for experimenters, 
beginners — fun to build. Construct 
a sensitive Broadcast Receiver; 
Amplifier (for phono or mike); Wireless Phono Oscillator; Home 
"Broadcast Station"; Code Practice Oscillator; Capacity-Operated 
Relay, or any one of four other fascinating projects. Low voltages; 
safe to build and operate. Only tools needed are soldering iron, 
screwdriver and pliers. Perfect for self-instruction in circuit funda- 
mentals, and packed with practical applications. Kit includes 
mounting board, tubes, all parts, hardware, microphone, and 12- 
page builders' manual. Shpg. wt., 10 lbs. 

Model S-265. "10-in-l" Lab Kit. Net only JIZ.65 

J-1 12. Single 1000-ohm headphone for above $1.05 

C-100. Antenna Kit for above $1.05 



i 




knight-kit WIRELESS BROADCASTER KIT 

Model S-705 This fascinating unit makes it possible to "broad- 

$9 pg% cast" witn phonograph or microphone through any 
50 standard radio receiver up to 50 feet away— with- 
out any connection to the set. May be used with 
crystal or magnetic cartridge, or with microphone. 
Broadcasts a clear, full-toned signal. High-gain stage permits 
using magnetic cartridge without need for external preamp. 
Complete with all parts, tubes, wire and solder (less micro- 
phone). 4^x5x6'. Easy to assemble. Shpg. wt., 3 lbs -^ a 

Model S-705. Wireless Broadcaster Kit. Net only 59.50 

S-556. Microphone for above with 5-ft. cable $3.95 

knight-kit PHONO OSCILLATOR KIT 

Model S-760 This low-cost phono oscillator may be used^with 

$5 ft - any crystal phonograph for "broadcasting" re- 
85 corded music through any standard radio receiver 
up to 50 feet away. Requires no direct connection 
to radio set. Operates on any frequency between 
600 and 800 kc. Has controls for adjustment of modulation 
level and selection of clear frequency on radio receiver. Uses 
50L6GT tube and 35Z5GT rectifier. Complete with all parts, 
tubes and instructions. 4 y x x4^x 4 H*- Shpg. wt., 1 lb .^- . 
Model S-760. Phono Oscillator Kit. Net only J5.85 

ALL PRICES NET F.O.B. CHICAGO 




Model S-239 

,395 



knlght-klt 

CODE PRACTICE 
OSCILLATOR KIT 

Transistor 
Circuit — 
Powered by 
Penlight Cell 

An ideol code practice oscillator. Uses transis- 
tor circuit. Extremely low current consumption 
— powered by single penlight battery. Pro- 
vides crisp, cleor tone (400 to 600 cps). Has 
input jock for earphone; screw-type terminal 
strip for key. In compact bokelite cose {2 3 /i 
x 3% x IV2") with onodired aluminum 
ponel. Complete with oil ports, transistor, 
bottery and easy*to*follow instructions. Shpg. 
wt., 1 lb. 

Model S-239. Cade Practice Kit. . . . $3.95 
See Next Page for Amateur Kits 



order from ALLIED RADIO 100 N. WESTERN AVE., CHICAGO 80, III. 
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ALLIED'S own knight -kits §m yoo fire most for your money 



BUILD YOUR OWN QUALITY HI-FI AMPLIFIER! 



knlght-klt 

BASIC 25-WATT 
LINEAR-DELUXE 
HI-FI AMPLIFIER KIT 

Model $.755 

^450 

Williomson-Type Circuit 

Printed Circuit Board 
Chrome-Plated Chassis 

This super-quality hi-fi basic amplifier is designed to satisfy the most critical listener. Intended 
u^n** 6 tuners incorporating built-in preamp or with separate preamp. Incorporates latest 
Williamson-type circuit and has potted matched transformers. Delivers maximum output of 
45 watts. Fluency response is: ±0.5 db. 10 cos to 120 kc, measured at 20 watts. Harmonic 
distortion is only .15% right up to 30 watt*. Intermodulation distortion is only .27% at 10 
watte and only 4% at 20 watte, using 60 cps and 7 kc, 1:4 ratio. Hum level is —85 db below full 
rated output Output impedance, 4 8, 16 ohms. Input voltage for 25-watt output is 1.8 volte. 
Uses two 12AU7s, two 5881 s, and a 5V4. Etched circuit is utilized in voltage amplifier and 
phase inverter stages to speed assembly. Has output tube balancing control, variable damping 
control, and on-off switch. Handsome chrome-plated chassis, 14 x 9 x 2". Overall height 7^ 
A deluxe true hi-fi amplifier equal in performance to amplifiers selling at over twice the price.' 
Complete with all parts and tubes. Easy to assemble. Shpg, wt., 27 lbs. 

Model S-755. Basic 25 Watt Hi-Fi Amplifier Kit. Net only $44.50 

$-759. Metal enclosure for above; black finish. 3 lbs. Net $4.25 





knight-kit 

10-WATT HI-FI AMPLIFIER KIT 

Chrome-Plated Chassis 



Model S-753 

150 



$ 23 ! 



Famous for wide response 
and smooth reproduction 
at low cost. Only 0.5 volt 
drives amplifier to full out- 
put. Frequency response: 
± 1 db, 30-20,000 cps at 10 watte. Harmonic 
distortion less than 0.5% at 10 watte. Inter- 
mod, distortion less than 1.5% at full out- 

Fut. Controls: on-ofT- volume, bass, treble, 
nput for crystal phono or tuner. Chromed 
chassis; punched to accommodate magnetic 
cartridge preamp. Matches 8 ohm speakers. 
Shpg. wt., 14 lbs. 

Model $-753. Amplifier Kit. Net #23.50 
Model S-235. Preamp Kit for above ...$3.10 
$-757. Metal Enclosure. 3 lbs $3.95 



knight-kit 

20-WATT HI-FI AMPLIFIER KIT 

Model S-750 



35 75 



Chrome-Plated Chassis 

True hi-fi for less! Fre- 
quency response, ± 1 db, 
20-20,000 cps at 20 watts. 
Distortion, 1 % at 20 watte. 
Hum and noise level: tuner 
input, 90 db below 20 watte; phono 72 db 
below 20 watte. 4 inputs: magnetic phono, 
microphone, crystal phono or recorder, and 
tuner. Controls: Bass, Treble, Volume, Se- 
lector. With compensation positions for 78 
and LP records. Built-in Preamp. Outputs: 
4, 8, 16 and 500 ohms. 23 lbs. # 
Model $-750. 20- Watt Kit. Net . . .$35.75 

$-758. Metal Enclosure. 3 lbs. $4.15 

$-752. Chrome-plated escutcheon for cabi- 
net installation of amplifier. Net $1.40 



ALLIED RADIO 

100 N. WESTERN A V E - F CHICAGO BG, ILL. 



ALLIED RADIO CORP., Dept. O2-B-7100 N. We$tern Ave., Chicago 80, III. 

Ship me the following KNIGHT-KITS: 
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LOW-COST TOP QUALITY 
KITS FOR THE HAM 




Model $.255 

$ 38" 



knlght-klt 

50-WATT CW TRANSMITTER KIT 

Built-in Pi-Type Antenna Coupler 

Check the features packed into this 
new transmitter kit and you'll see why 
it's one of the greatest Amateur values 
ever offered. Compact and versatile, it is the perfect 
low-power rig for the beginning Novice or seasoned 
veteran. Features: 50 watts input to 807 final; high- 
efficiency 6AG7 modified -Pierce oscillator takes crystal 
or VFO without circuit changes; bandswitching cover- 
age of 80, 40, 20, 15, 11-10 meters; pi-section antenna 
output matches line impedances from 50 to 1200 ohms 
— permits use with any type of antenna; no separate 
antenna tuner required. Crisp, clean, cathode keying of 
oscillator and final. Power take-off plug supplies fila- 
ment and B-plus voltages for other equipment. Copper- 
finished chassis and cabinet interior, filtering, shielding, 
bypassing, and coaxial SO-239 antenna connector pro- 
vide excellent TV I suppression. Meter reads either 

Elate or grid current of final. Jacks for VFO, crystal and 
ey. Supplied with all parts and tubes. Less crystal 
and key. 8*4 x IV* x 8*4* - Shpg. wt., 18 lbs. 
Model $-255. 50- Watt Transmitter Kit. Net . . $38.95 



knlght-klt 

SELF-POWERED 
VFO KIT 

Model S-725 

$OO50 




28 ! 



Complete with built-in power supply! Careful design 
and voltage regulation assure high stability. Excellent 
oscillator keying characteristics for fast break-in with- 
out clicks or chirps. Full TVI suppression. Has plenty 
of band spread: separate calibrated scales for 80, 40, 20, 
15, 11 and 10 meters; vernier drive mechanism. 2- 
chassis construction keeps heat from frequency deter- 
mining circuits. Output cable plugs into crystal socket 
of transmitter. Output on 80 and 40 meters. With Spot- 
Off-Transmit switch for "no swish" tuning. Extra 
switch contacts for operating relays and other equip- 
ment. With all parts and tubes. 8 lbs. d»o<» 
Model $-725. Self- Powered VFO Kit. Net $28.50 



NEW knight-kit 

AMATEUR RF 
"Z" BRIDGE KIT 




•i * 9 * 5 



Model S-253 

$T85 



Measures stand- 
ing wave ratio 
(SWR) and imped- 
ance of antenna 
systems; also for 
adjusting antenna 
networks for optimum results. Any VOM may be used 
for null indicator. High accuracy with 20,000 ohm/v 
VOM. Correction factor info supplied for other VOM's. 
With coax input and output connectors. Meters both 
input and bridge voltage. Calibrated dial gives direct 
impedance reading; includes 1% precision resistor for 
precise calibration adjustment. With all parts and 
handy plasticized SWR chart. 1 V$ lba. # ft 

Model $-253. "Z" Bridge Kit. Net only M . . #5.85 
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LATEST ALLIED 
knight-kits 




for the 
Serviceman 

knight-kit 

FLYBACK 
CHECKER KIT 



Model 
Y-118 



19 



50 



Race throuph TV deflection circuit repairs for 
extra servicing profits with this new Flyback 
and Yoke Tester! Instantly checks all types of 
standard horizontal output transformers as well 
as linearity and width coils. Positively indicates 
shorted turns for any coil with a "Q" greater 
than 1, and inductance between .003 and 2 
henries. Determines continuity of any circuit 
with resistance from zero to .5 meg. Checks 
wider range of inductances than any other simi- 
lar unit. Has highly legible 4^* meter. Uses 
6S4-A pulsed oscillator circuit. Supplied with all 
parts and test leads. 7M x b\i x 5\ Shpg. wt. 
5H lbs. 

Model Y-118. Flyback Checker Kit. J]9.5Q 



for the Ham 

knight-kit 

100 KC CRYSTAL 
CALIBRATOR KIT 

New universal frequency 
calibrator to fit any com- 
munications receiver — 
priced so low every Ham 
can afford it. Uses hermetically-sealed 100 KC 
crystal. Generates 100 KC markers all the way 
up to 35 mc. Compact case is only 3 x 1 H x 1 H "; 
has universal mounting flanges for mounting in 
any of several positions. Requires only 6.3 v. at 
.15 amps and 150-350 v. at 3-6 ma. Includes 
crystal zeroing trimmer and on-off switch which 
mounts on case. Connects to receiver input. 
Uses 6AK6 as electron -coupled oscillator. Com- 
plete with formed and punched case, 100 KC 
crystal, tube, all parts and instructions. Shpg. 
wt., 1 lb. 

Model Y-256. Crystal Calibrator Kit. t|A C() 
Net #iw,^v 




NEW 




for the 
Experimenter 



knight- kit 

TRANSISTORIZED 
ELECTRONIC LAB KIT 



Model 
Y-299 



It's sensational — learn 
how transistors operate 
— see all the projects you 
can make with this all* 
new electronic marvel! You just assemble the 
basic parts once. Then you complete project 
after project (10 in all), just by inserting the 
"plug- in" leads into the proper jacks on the 
printed-circuit board — without additional sol- 
dering! You can complete and enjoy any of 
these: a fine AM radio; a wireless home "broad- 
caster"; phono amplifier; code practice oscilla- 
tor; electronic timer, switch or flasher; voice- 
operated, capacity-operated and photoelectric 
relays. It's the most fascinating experimenters' 
kit ever developed! Includes all parts, two 
transistors, battery, headphones and special 
cards showing you how to plug in each project. 
Shpg. wt., 3 lbs. 

Model Y-299. Transistorized Lab Kit. J] 5 45 



RADIO 

(Continued from page 82) 
in true cathode-follower fashion, at 
almost identical voltage level but with 
increased power at Vl-a's cathode. Here 
the signal current flows through the 
primary of transformer T2 and induces 
a stepped-up signal voltage across the 
secondary of T2. Thus rf amplification 
is obtained at this point in less space 
and without the possibility of instabil- 
ty of the more conventional amplifier, 
Yl-a is one half of a double triode 
12AU7. Resistor Rl is Vl-a's grid bias 
source; capacitor C2 bypasses Rl to 
prevent signal loss in the resistor. 
Transformer T2 is broadly self -reso- 
nant across the broadcast band; thus it 
requires no external tunimr capacitor. 

Coil LI is the oscillator tuning coil. 
It is a Vari-Loopstick with a feedback 
coil L2 added to provide oscillations. 
This arrangement was preferred over 
a ready-made oscillator coil because it 
permitted the feedback coil to be ad- 
justed easily for optimum conversion 
sensitivity and minimum harmonic gen- 
eration. The high Qof LI and the tight 
coupling between it and the feedback 
coil permit normal operation of the 
converter with but few turns on L2. 
Thus, the cathode is near ground poten- 
tial and minimum oscillator voltage 
appears at the signal grid. Resistor 
R4, between the oscillator grid of V2 
and the tuned circuit, also helps to dis- 
courage harmonic generation and, at 
the same time, maintains the oscilla- 
tor's rf voltage level more or less con- 
stant over the receiver's tuning range. 

The output at the plate of converter 
V2 is impressed across the primary of 
iron-core if transformer T3, the sec- 
ondary of which feeds the grid of the 
second cathode follower Vl-b. Vl-b is 
the remaining half of the 12AU7 double 
triode. Like the previous cathode fol- 
lower, this one also permits the circuit 
connected to its grid to operate at maxi- 
mum efficiency. However, Vl-b has an 
even more interesting and important 
role to perform in this receiver. The 
high-transconductance 6CL6 pentode 
V3 ordinarily oscillates vigorously when 
it is used as an if amplifier due to its 
relatively great internal plate-to-grid 
capacitance. 

In the Dynaflex, oscillation in the 
6CL6 is prevented in the following 
manner: There is a certain value of 
resistance which, when placed between 
the control grid and ground of the tube 
in an unstable amplifier circuit, will 
just prevent the stage from oscillating. 
Any value of resistance lower than this 
is so much the better. Suffice it to say 
at this point that the very low output 
impedance of cathode follower VI -b — 
on the order of 500 ohms — is consider- 
ably lower than that necessary to sta- 
bilize the 6CL6. In fact, the stability 
of the circuit is so good that an iron- 
core if transformer can be used to 
advantage as T4. Feedback between the 
two sections of the 12AU7 is largely 
prevented by the grounded plates which 
act as shields around the elements in 
the cathode-follower circuits. 

The 6CL6 is a high-gain television 



SENSATIONAL NEW 
knight-kit HI-FI 
FM TUNER KIT 




knight-kit 
HI-FI BASIC FM TUNER KIT 



Model Y-751 



37" . 



• Featuring deluxe custom high- 
fidelity Styling 

With latest AFC and Flywheel 
Tuning Control 

latest printed circuit— no Criti- 
cal wiring required 




Advanced Tuner Circuit — noise-free and 
highly sensitive. Automatic Frequency 
Control "locks in" on station; AFC dis- 
abling feature helps tune in weak stations. 




Flywheel Tuning 
Weighted flywheel 
tuning mechanism 
permits velvet- 
smooth, accurate 
station selection 
over entire band. 



Printed Circuit — all critical 
wiring- is already completed 
— greatly simplifies assem- 
bly and reduces wiring 
time. Circuit board clearly 
shows placement of basic 
components. 



INCOMPARABLE HI-FI KIT VALUE 

Here is not only the best-looking tuner kit your 
money can buy, but the only FM tuner kit 
offering all these features: Prrnted circuit for 
easy assembly; automatic frequency control for 
"lock-in" tuning of stations, with disabling fea- 
ture for tuning in weak stations; p re-adjusted 
RF coils on rigid forms — no further adjustment 
required; pre-aligned I.F's; front ventilation — 
an integral part of panel design (no unsightly 
perforations on cabinet.) 

SPECIFICATIONS: Tuning Range: 88-108 mc. 
Output: 2 volts at 1000 microvolt input. IF 
Bandwidth: 200 kc. Audio Response: 20-20,000 
Cps with only 0.6% distortion. 2 Output Jacks: 
one for feeding amplifier, the other for tape re- 
corder. Sensitivity: 10 microvolts for 20 db 
quieting across entire band. CasCode broadband 
RF amplifier. Dr if t-compensa ted oscillator. Ideal 
for use with the Model S-750 knight-KIT 20- 
Watt Amplifier kit (see opposite page), or any 
amplifier equipped with phono-tuner switch. In 
beautiful gray cabinet with polished aluminum 
control panel; 4 x 13 x 8"; illuminated lucite 
pointer highlights station selection. Complete, 
ready for easy assembly. Shpg. wt.. 12 lbs. 
Model Y-751. Basic FM Tuner Kit. 
Net 



$37.75 



SPECIAL TUNER- AMPLIFIER OFFER 

Exclusive hi-fi value — the new FM tuner 
kit. plus the 20- watt amplifier kit on oppo- 
site page (including metal enclosure) for 
only $73.65! Buy this matched Hi-Fi com- 
bination and save $4.00! Shpg. wt. 35 lbs. 
Y-761. Knight- Kit Tuner and 20- Watt 

Amplifier. Net $73.65 

Only $7.37 down an our Easy Pay Plan 




use order blank 
on opposite page 



use order blank 
on opposite page 
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video power amplifier tube. Not only 
does it make a very effective if ampli- 
fier, but its power sensitivity and 
power-handling ability enable it to per- 
form as an effective combined audio 
and power amplifier as well. In a 
straight amplified circuit a single 6CL6 
will put out some 2 watts of audio. 
Approximately M watt is available 
from the tube in the Dynaflex's reflexed 
circuit before the audio begins to break 
up. And M watt of audio fed into an 
efficient speaker is more than adequate 
for most home-receiver applications. 

A full-wave diode output if trans- 
former is used as T4 and germanium 
crystal diodes (Dl and D2) perform 
the dual functions of detection and de- 
veloping the negative age potential. 
Full age is applied to V2 and about 
9 f / f age is fed to V3 through the com- 
bined voltage-divider and diode load 
resistance (R15 and R16). Audio from 
the detector is reflexed back into the 
6CL6 via capacitor C14, volume control 
RIO and cathode follower VI -b. Re- 
sistors R9 and R19 and capacitors C8 
and C20 operated as if filters. 

The minimum-volume end of the vol- 
ume control potentiometer is connected 
to ground through the secondary of 
audio output transformer T5 to intro- 
duce negative feedback in the audio 



circuit. This improves audio quality 
at low- and medium-volume settings of 
the control and, at the same time, helps 
to combat the reflexed-circuit phenom- 
enon known as play-through. Play- 
through is the audio which comes from 
the speaker when the volume control is 
set at its maximum counterclockwise 
or normally off position. A certain 
amount of play-through remains in the 
Dynaflex, but at a very low level. 

Constructing the Dynaflex 

The layout of the Dynaflex is shown 
in the photos, and the assembly of the 
turret cokets is given in Tables I, II 
and III, so no space-consuming wiring 
instructions are needed. Most of the 
smaller parts mount on the turrets. 
Anyone who has successfully built and 
aligned any other superhet should have 
no trouble with the Dynaflex, Detector 
diodes Dl and D2 are located very 
close to the self-resonant rf transformer 
T2, Ordinarily, this type of layout 
could be a cause of trouble but, as a 
result of the inherent high stability of 
the circuit, all that was needed to pre- 
vent overall oscillation of the converter 
and if amplifier was a small shield of 
flashing copper between the diodes and 
T2. The receiver motorboats when the 
shield is removed. 



T2 is connected as an autotrans- 
former. There are four lugs on the 
terminal board but only three are used. 
When the transformer is removed from 
its shield can, it will be seen that two 
wires are connected to one of the ter- 
minal lugs. This would normally be the 
antenna connection. To use the unit in 
the Dynaflex just disconnect one of 
these leads and solder it to the fourth, 
originally unused lug on the terminal 
board. This will divide the winding into 
two separate coils. Measure the dc re- 
sistance of the coils and use the one 
with the lowest resistance as the pri- 
mary. Connect it in the cathode circuit 
of Vl-a, The secondary will measure 

I • 

TABLE I — ASSEMBLY OF TURRET VI 
Component Socket Pin Turret Lug 



Rl 


3 




B 


R2 


1 




A 


R7 


6 




C 


Rl 1 


7 




E 


RI2 


8 




E 


RI3 




E 


to Groun 


C2 


3 




B 


C3 


i 




Ground 


C9 


7 




F 


CIO 


6 




Ground 


CM 


8 




D 


Jumper 






A to C 


Jumper 


4 and 5 


to 


Ground 


Jumper 


Center post 


lug 


to Groun 



NOTE: When the turret socket is assembled in 
the chassis: Connect lug A or C to B plus; con- 
nect lug B to the primary of T2; connect lug D 
to pin 2 of V3; connect lug F to the secondary 
of T3. Pin 2 on the VI socket goes to the stator 
I of Cl-A pin 6 goes to plus side of Cl3 



TABLE II— ASSEMBLY OF TURRET V2 
Component Socket Pin Turret Lug 



R4 I A 

R5 2 A 

R6 6 E 

R9 B to F 

C6 6 to Ground — 

C8 — B to Ground 

Jumper 3 to Ground 

Jumper Center post lug to Ground 



NOTE: When the turret socket is assembled in 
the chassis: Connect one end of C5 to lug A; 
connect lug B to the black lead of T3; connect 
lug E to B plus; connect lug P to the center ter- 
minal of RIO. 



TABLE III 


—ASSEMBLY OF 


TURRET V3 


Component Socket Pin Turret Lug 


RI4 


9 


F 


RI5 




FtoC 


RI6 


F 


to Ground 


RI8 


3 


A 


R20 




C to B 


CI2 


F 


to Ground 


CI9 


1 


D 


C2I 


B 


to Ground 


Jum per 


1 to 7 




Jumper 


4 to Ground 




Jumper 


Center post lug 


to Ground 


NOTE: When the turret socket is 


assembled in 


the chassis: 


Connect lug A to B 


plus; connect 


lug B to one end of R3; connect 


lug C to the 


junction of 


Rl? and CI4; connect lug D to the 


red lead of 


T4 and the blue lead 


of T5 
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about 35 ohms and the primary less 
than 10 ohms, so it is easy to distinguish 
between the two. The top lead of the 
secondary coil — the one originally in- 
tended to go to the grid according to 
the diagram accompanying the trans- 
former — should be connected to the 
signal grid (pin 7) of the converter. 

Dividing the winding into two sepa- 
rate coils increases the resonant fre- 
quency somewhat, but using the trans- 
former without its shield can increases 
its inductance and decreases its re- 
sonant frequency so its performance 
in the Dynaflex is very near that origi- 
nally intended. Age bypass capacitor 
C4 is connected across the transformer's 
terminal board. 

The oscillator coil assembly (LI and 
L2) is easily made. Remove the length 
of slack wire from the lower half of 
the coil form and wind L2 immediately 
below LI, the coil already on the form. 
L2 consists of 8 turns of No. 28 enam- 
eled wire wound in the same direction 
as LI. The lead of the L2 nearest LI is 
then the one to be connected directly to 
the cathode (pin 2) of the converter. To 
prevent the turns of L2 from shifting, 
cement the coil to the form with a gen- 
erous application of either polystyrene 
coil dope or plastic household cement. 

Self-bias of 11 to 12 volts is developed 
at the junction of R4 and R5 when R5 
has the specified value of 22,000 ohms. 
This bias, which can be checked with a 
vtvm if desired, should remain constant 
over the receiver's tuning range after 
the slug in LI and the trimmer on 
Cl-b have been adjusted to make the os- 
cillator cover the necessary band of 
frequencies. Thanks to the decoupling 
afforded by cathode follower Vl-a, there 
is very little if any interaction be- 
tween the tuning of the oscillator coil 
and that of antenna transformer Tl. 
The threaded brass rod on the slug 
of LI should extend somewhere in the 
neighborhood of V* inch beyond the 
metal end cap of the coil form when the 
oscillator is properly adjusted. 

The plate of Vl-b and the screen and 
cathode of V3 are bypassed for both 
radio and audio frequencies. A 6CL6 re- 
quires only 3 volts of bias, thus the 
value of 82 ohms is correct for R17, 
the cathode bias resistor. Because of its 
compact construction the receiver runs 
warm when enclosed in the cabinet. The 
temperature is kept down to a moderate 
level — about 120°F in an 80 ambient 
temperature — through adequate ventila- 
tion provided by 1%-inch diameter holes 
in the rear and left side panels of the 
chassis and 1 x 3-inch slots cut through 
the underside of the cabinet. The cabinet 
is mounted on four small X M inch thick 
sponge-rubber discs which act as feet 
to permit air to flow under the cabinet 
and up through the two ventilating 
slots. All components used in the re- 
ceiver are of the type used in television 
receivers, for these are capable of op- 
erating properly in a rather warm at- 
mosphere. Filter capacitors C22-a and 
C22-b are rated at 450 volts as an added 
precaution. The actual level at the 
output of the filter is 220 volts dc. . 
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Alignment and operation 

The Dynaflex is aligned in exactly 
the same manner as any other superhet. 
A 456-kc signal is fed to the lead to pin 
7 of the converter and the trimmers on 
the two if transformers are adjusted 
for maximum age measured at the 
junction of R19 and R20. This is the 
most accurate method. Entirely satis- 
factory results will be obtained, how- 
ever, if a tone-modulated 456-kc signal 
is fed to the converter and the if trans- 
formers peaked for maximum loudness 
of tone in the speaker. In this case, 
set the volume control at maximum and 
keep the rf input signal low enough 
to make the tone barely audible. 

With the if aligned, set the plates of 
the tuning capacitor fully meshed and 
feed a 550-kc modulated signal to the 
antenna terminal of the receiver. Ad- 
just the slug in LI until the modulating 
tone is heard in the speaker. Next, fully 
unmesh the plates of the tuning ca- 
pacitor, set the signal generator at 1600 
kc and adjust the trimmer on Cl-b 
until the tone is again heard coming 
from the speaker. Go back and read- 
just the setting of the slug in LI at 
550 kc, then recheck the trimmer on 
Cl-b at 1600 kc. Finally, adjust the slug 
in Tl at 625 kc and the trimmer on Cl-a 
at 1450 kc for maximum output while 
rocking the tuning capacitor slightly. 
Rocking isn't really essential in this 



receiver but it's a good idea to follow 
this conventional method of adjustment 
just in case a small amount of ex- 
ternal coupling exists between LI and 
Tl. If the receiver is to be used in 
a remote area requiring a 20- to 30-foot 
antenna, best sensitivity will be ob- 
tained if the slug in Tl and the trim- 
mer on Cl-a are adjusted with the an- 
tenna connected. 

If the receiver breaks into oscillation 
and howls over the lower portion of the 
setting of the volume control, it is an 
indication that positive rather than 
negative feedback is being obtained 
through audio output transformer T5. 
The condition can be cured by reversing 
the secondary lead connections of the 
output transformer. If the volume con- 
trol is advanced too far when receiving 
a strong station, the audio will tend 
to break up or "burble." This is charac- 
teristic of most reflexed receivers. How- 
ever, the audio from the Dynaflex is 
more than comfortably loud before this 
condition sets in. 

The drum type tuning capacitor gang 
was found on a bargain counter, and 
this appears to be the best source 
since such capacitors do not seem to 
be any too easily available elsewhere. 
If a drum type gang isn't available, 
the tuning knob and a pointer can 
be attached directly to the capacitor 
shaft. END 




Underehassis view — note how turret type sockets permit extreme compactness. 
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Superior's New 
Model TD-55 





TUBE TESTE 

m9 f Th< Experimenter or Part-time Serviceman, who has delayed purchasing a higher priced Tube Tester, 
rlf If > The Professional Serviceman, who needs an extra Tube Tester for outside calls. 
■ mm I The busy TV Service Organization, which needs extra Tube Testers for its field men. 

Speedy, yet efficient operation is accomplished by: 

1. Simplification of all 2. Elimination of old style sockets used for testing obsolete tubes (26, 27, 
switching and controls. 57, 59, etc.) and providing sockets and circuits for efficiently testing 
the new Noval and Sub-Minar types. 

You can't insert a tube in wrong socket 

It is impossible to insert the tube in the wrong socket when 
using the new Model TD-55. Separate sockets are used, 



annua 



one for each type of tube base. If the tube fits in the 
socket it can be tested. 
"Free-point" element switching system 
The Model TD-55 incorporates a newly designed element 
selector switch system which reduces the possibility of 
obsolescence to an absolute minimum. Any pin may be used 
as a filament pin and the voltage applied between that pin 
and any other pin, or even the "top-cap" 
Checks for shorts and leakages between all elements 
The Model TD-55 provides a super sensitive method of 



checking for shorts and leakages up to 5 Megohms between 
any and all of the terminals. Continuity between various 
sections is individually indicated. This is important, es- 
pecially in the case of an element terminating at more than 
one pin. In such cases the element or internal connection 
often completes a circuit. 

Elemental switches are numbered in strict accordance with 
R.M.A. specification. 

One of the most important improvements, we believe, is 
the fact that the 4 position fast-action snap switches are 
all numbered in exact accordance with the standard R.M.A. 
numbering system. Thus, if the element terminating in pin 
No. 7 of a tube is under test, button No. 7 is used for that test. 



The Model TD-55 comes complete with operating instructions and charts. 
Housed in rugged steel cabinet. Use it on the bench — use it for field calls. 
A streamlined carrying case, included at no extra charge, accommodates the 
tester and book of instructions. 



26 
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Superior's New Model TW-7 7 STANDARD PROFESSIONAL 





SEPARATE 

it has been 
types has b 
simplifies to 



BE TESTER 

• Tests all tubes, including 4, 5, 6, 7, Octal, Lock-in, Hearing Aid, Thyratron, Miniatures, Sub-miniatures, Novals, Sub- 
miniatures, Proximity fuse types, etc. • Uses the new self-cleaning Lever Action Switches for individual element testing. 
Because all elements are numbered according to pin-number In the RMA base numbering system, the user can 
instantly identify which element is under test. Tubes having tapped filaments and tubes with filaments terminating 
in more than one pin are truly tested with the Model TW-II as any of the pins may be placed in the neutral position 
when necessary. • The Model TW-II does not use any combination type sockets. Instead individual sockets are used 
for each type of tube. Thus it is impossible to damage a tube by inserting it in the wrong socket. • Free-moving 
built-in roll chart provides complete data for all tubes. All tube listings printed in large easy-to-read type. 
NOISE TEST: Phono-iack on front panel for plugging in either phones or external amplifier will detect microphonic 
tubes or noise due to faulty elements and loose internal connections. 

$4750 



EXTRAORDINARY FEATURE: 



SCALE FOR LOW-CURRENT TUBE$- Pre viou S ly, on standard emission type tube testers, 
standard practice to use one scale for all tubes. As a result, the calibration for low-current 
sen restricted to a small portion of the standard scale. The extra scale used here areatlv 
*ting of low-current types. 



The Model TW-l 1 operates 
on lOS-130 Volt 60 Cycles 
A.C. Comes housed »n a 
beautiful hand-rubbed oak 
cabinet complete with Port- 
able cover. 
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Superior's New 
Model TV- 72 




TRANS-CONDUCTANCE 

TUBE TESTER 



TESTING TUBES 

* Employs improved TRANS-CONDUCTANCE circuit. An 
in-phase signal is impressed on the input section 
of a tube and the resultant plate current change 
is measured. This provides the most suitable 
method of simulating the manner in which tubes 
actually operate in Radio & TV receivers, ampli- 
fiers and other circuits. Amplification factor, plate 
resistance and cathode emission are all correlated 
in one meter reading. 

* NEW LINE VOLTAGE ADJUSTING SYSTEM. A tapped 
transformer makes it possible to compensate for 
line voltage variations to a tolerance of better than 
2%. 

* SAFETY BUTTON-protects both the tube under test 
At Cr\ TsCCTC TO A MCI CTAOC f and the instrument meter against damage due to 

I tJI J f KHniOlJ I KJKo: overload or other form of improper switching. 



* NEWLY DESIGNED FIVE POSITION LEVER SWITCH 
ASSEMBLY. Permits application of separate volt- 
ages as required for both plate and grid of tube 
under test, resulting in improved Trans-Conduct- 
ance circuit. 

TESTING TRANSISTORS 

A transistor can be safely and adequately tested only 
under dynamic conditions. The Model TV-12 will test 
all transistors in that approved manner, and quality 
is read directly on a special "transistor only" meter 
scale. 

The Model TV-12 will accommodate all transistors in- 
cluding NPN's, PNP's, Photo and Tetrodes, whether 
made of Germanium or Sill- gn B ^ B ^_ — ^ 

con, either point contact or \ m^M m m± Cfl 
junction contact types. «P g ■ | JU 

Model TV-12 housed in hand- 
some rugged portable cabi- 
net sells for only 
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EXAMINE BEFORE YOU BUY! 

USE APPROVAL FORM ON NEXT PAGE 
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Superior's New 
Model TV-60 



20.000 OHMS PER VOLT 




FEATURES 

A sensitive, accurate Volt-Ohm-MilHommeter 
with g/ant meter and mirrored scale. 

An accurate direct-reading Capacity meter. 

A Kilovoltmeter. 

An R.F. Signal Tracer. 

An Audio Signal Tracer. 

Giant recessed 6V2 inch 40 Microampere 
meter with mirrored scale assures accuracy 
ond easy-reading. All calibrations ore printed 
in large easy-to-read type. Fractional divi- 
sions are easily read with the aid of the 
mirrored scale. 



ALLMETER 



Includes services never before pro- 
vided by an instrument of this type. 

/ The line cord, used only when making Ca- 
pacity measurements, need be plugged in 
only when using that service. It is out of 
the way, stored in its pliofilm compartment 
at oil other times. 

/ A built-in Isolation Transformer automati- 
cally isolates the Model TV-60 from the 
power line when the capacity service is 
in use. 

/ Selected, 1% zero temperature coefficient 
metallized resistors are used as multipliers 
assuring unchanging accurate readings on 
all ranges. 

/ Use of the latest type of printed circuit 
guarantees maintenance of top quality 
standard in the production runs of this 
precise instrument. 
J A new improved type of high-voltage 
probe is used for the measurement of high 
voltages up to 30,000 Volts. This service will 
be required when servicing color TV receivers, 
/ Simply plug-in the R.F. probe and convert the 
Model TV-60 into an efficient R.F. SIGNAL 
TRACER permitting the measurement of stage- 
gain and cause of trouble in the R.F. and I.F. 
circuits of A.M., F.M., ond TV receivers. 
/ Plug in the Audio probe and convert the 
Model TV-60 into an efficient AUDIO SIGNAL 
TRACER. Measure the signal levels and com- 
parative efficiency of hearing-aids, public- 
address systems, the amplifier sections of 
Radio & TV receivers, etc. 



Read and compare features and 
specifications below! 

SPECIFICATIONS 

8 O.C. VOLTAGE RANGES: (At a sensitivity of 20.000 
Ohms per Volt) 0 to 15/75/150/300/750/1500/7500/ 
30.000 Volts, 

7 A.C. VOLTAGE RANGES: (At a sensitivity of 5.000 
Ohms per Volt) 0 to 15/75/150/300/750/1500/7500 
Volts. 

3 RESISTANCE RANGES: 0 to 2,000/200.000 Ohms. 
0*20 Megohms. 

2 CAPACITY RANGES: .00025 Mfd. to 30 Mfd. 

5 D.C. CURRENT RANGES: 0-75 Microamperes. 0 to 
7.5/75/750 Milliamperes. 0 to 15 Amperes. 

3 DECIBEL RANGES: -6 db to + 58 db 
R. F. SIGNAL TRACER SERVICE: 

Enables following the R.F. signal from the antenna to 
speaker of any radio or TV receiver and using that signal 
as a basis of measurement to first isolate the faulty stage 
and finally the component or circuit condition causing 
the trouble. 

AUDIO SIGNAL TRACER SERVICE: 

Functions in the same manner as the R.F. Signal Trac- 
ing service specified above except that it is used for the 
location of cause of trouble in all audio and amplifier 
systems. 

Model TV -60 comes complete 
with book of instructions; pair 
of standard test leads: high- 
voltage probe: detachable line 
cord : R.F. Signal Tracer 
Probe and Audio Signal 
Tracer Probe. Pliofilm bag for 
all above accessories is also 
included. Price complete. 
Nothing else to buy. Only 
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Superior's New 
Model TV-50 




GENOMETER 

A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 

A.M. Radio • F.M. Radio • Amplifiers • Black and White TV • Color TV 
7 Signal Generators in One! 



R.F. Signal Generator for A.M. 
R.F. Signal Generator for F.M. 
f Audio Frequency Generator 

Marker 



j> Bar Generator 
t> Cross Hatch Generator 
i> Color Dot Pattern Generator 
Generator 



R.F. SIGNAL GENERATOR: Tin 
Model TV ",0 Ceiumictci pi<i\ltlt>3 
complete coverage lor A.M. and 
F.M. aHwmieilt. (•(iterate Ihiilio 
Kriftiiencics troill 100 Kilocycles 
to 60 Megacycles oil 1 111 hi :i mental*, 
and trom i>0 Megacycle*, to l^n 
Megacycle* on powettul haummic>. 



VARIABLE AUDIO FREQUEN- 
CY GENERATOR: In addition to 
a fix I'd 400 cycle .sine -wave audio, 
the Model TV-50 <}enometer pro- 
UiIin a variable :«Ml cycle to 30.MN) 
cycle peaked wave audio signal. 



BAR GENERATOR: Tin Mod.1 
TV-50 project- an actual I tin Pat- 
tern on any TV Recehu Scr.en. 
Pattern will con-i-t ot 4 f.> Hi 
horizontal bars or 7 to 2*» \«niejl 
bars. 



CROSS HATCH GENERA. 
TOR: The Model TV-50 Ue- 
nonietcr will project a Cross- 
hatch pattern on any TV pic- 
ture tube. The pattern will 
con -d-d of rum- -hitting hori- 
zontal and vertical lines in- 
terlaced to provide a stable 
cross-hatch effect. 



DOT PATTERN 

COLOR TV) Althi 
use nio-l of your 
iuent for .sen icing 
tion which is a " 
lietleiator. The I 
anv eolor TV Uec 
TV -flil will enable 
color eomeigciiee. 



GENERATOR (FDR 

ninth you will be able to 
regular standard etjllip- 
Coloi TV, the one addi- 
iimsf is a Dot Pattern 
Hit Pattern projected oil 
«iver tube by the Model 
you to adjust for proper 



MARKER GENERATOR: Th. Model 
TV-50 include- all the ll»o-t tre- 
(juently iued»d tnaikel point-. The 
following 111:1 1 Uc l- ate plnuded: 189 
Kc.. 262.5 Ki'.. 456 Kc . litiil Kc.. 
I»i00 Kc. 1 400 Kc. lt'.OO Kc. 2000 
Kc. 2:>nn Ke., V,:,:u Kc. 4..*i Mc. 5 
Mc. 10.7 Mc. (UoTi* Kc J- the color 
hurst frequency. ) 



THE MODEL TV-50 
comes absolutely com* 
plete with shielded 
leads and operating 
instructions. 

Only _ 



50 



$47 

SHIPPED ON APPROVAL 

NO MONEY WITH ORDER - NO C 0. D. 



Try any of the instruments 
an this or the facing page 
for 10 days before you 
buy. If completely satis* 
fled then send dawn pay- 
ment and pay balance as 
indicated an coupon. No 
Interest or Finance 
Chorges Added! If not 
completely satisfied return 
unit to us, na explanation 
necessary. 



I MOSS ELECTRONIC DISTRIBUTING CO., INC. 

j Dept. D-326, 3849 Tenth Ave., New York 34, N. Y. 

I Please send me the units checked. I agree to pay down payment 

J within 10 days and to pay the monthly balance as shown. It is 

I understood there will be no finance or interest charges added. It is 

| further understood that should I fail to make payment when due, 

| the full unpaid balance shall become immediately due and payable. 

I 



All prices net. 



Zone 

F.O.B.. N. Y 



State... 
C. 



I □ 



Model TV-60 Total Price $52.50 

$12.50 within 10 days. Balance $8.00 
monthly for 5 months. 

Model TW-II Total Price $47.50 

$11.50 within 10 days. Balance $6.00 
monthly for 6 months. 



□ Model TV-50 

$1 1.50 within 10 days, 
monthly for 6 months. 



Total Price $47.50 □ Model TO-» ...... Total Price $26.95 

Balance $6.00 $6.95 within 10 days. Balance $5.00 

monthly for 4 months. 

n Model TV. 1 2 Total Price $72.50 

$22.50 within 10 days. Balance $10.00 
monthly for 5 months. 
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New Rondines are 
at your dealer. Step 
in . . . look one 
over closely. Lift the 
turntable free of 
the well, and listen for 
the "pop" that tells you here 
is the ultimate in machining- 
and self-lubrication for 
lifelong balanced rotation. 
Underneath is a motor so 
smooth . . . soundless . . . 
you'll not find its equal in 
other turntables! 

A Rtndine for every budget! 
Rondine Jr.-2-speed $59.95 
Rondine — 3-speed $84.95 
Rondine Deluxe— 3-speed 
hysteresis synchronous motor 
$129.95 

JRi Slightly higher west of Rockies 
™* 

^^^^k Sec your dealer or write- 

*' "k-o-kut 

COMPANY, INC. 

38 01 Queens Blvd., Long Island City 1, N. Y. 

EXPORT' Morhjn EiporttA* Cofp., 458 B'way, H. i. 13 
CANAOAr Attn Ra<Jlo Corp. SO W»ft|0!(! Ave., Toronto ltt 




new 





MONITOR 



AARON COPLAND: Music for Ka<lio 
Music for Movies 
M it sic for the Theatre 
Arthur Winograd and Ulcr Solomon 
and MGM Chnmbcr Orchestra 

M(,M E-3367 

My old readers know that I'm fond of Cop- 
land's music for test purposes. I can recommend 
this disc highly : even its faults are very useful. 
Copland's highly individual chording, his flirta- 
tion with dissonance and his highly unusual 
choirs and coupling of instruments present here, 
as in his other works, almost incomparable ma- 
terial for testing definition and distortion. If 
your system is really good, the sound (with 
exceptions noted below) may grate on your mu- 
sical sensibilities but never on your physical ears. 
If it is actually painful to the ear, it is because 
your system is distorting the original material. 
On a really good system the unusual sound, the 
novel musical texture and the original tonalities 
should be entirely clear and capable of analysis. 
In any case, once one has become familiar with 
the detail on a fine system, there is material here 
to measure and test for almost any audible 
quality. 

The bass is very fine and really terrific in the 
opening of Movies. There is plenty of oppor- 
tunity to distinguish between the bass of viols, 
piano, drums and horn, for there are outstanding 
examples of each, including a short bass viol 
solo in the Rurlcxque section of Theatre. The 
brasses have a Bronx cheer raucousness in sev- 
eral spots. The music gives a good sampling of 
Copland's evolution, for the three pieces were 
composed between 1925 and 1942. There is a 
marked difference in acoustics between Radio 
and the other two pieces. Radio has consider- 
able distortion in spots plainly recognizable in 
contrast to the cleanness of the other two. In 
Theatre there is a deep underlying rumble — 
perhsips air conditioning or tape flutter ; in 
Radio there is a hum «t least one and possibly 
two octaves higher. 

WILLIAMS. VAUGHN: Fantasia on 
Green sleeves 
Tfie If'asfts 

Fantasia tm a Theme hy Tallis 
lion It eondneting the Philharmonic 
Promenade Orchestra 

Westminster W-l ;il> 7048 

This is perfection in recording of its type but, 
considering the shortness of the works, rather 
expensive perfection. In Greensfcevcs that famil- 
iar and still lovely melody receives a beautiful 
orchestra] treatment. The Wasps is very pleas- 
ant, has big and yet delicate drums and fine 
waspish buzzing. The FatUasia on a Theme hy 
Tallis has a strong but not overwhelming bass 
and will present a severe test for wow ; in fact, 
if your turntable is at all "wow-y." don't waste 
your money. Nothing spectacular, but a just 
about perfect job of performing and recording 
three very pleasant works. 



LISZT: Hungarian Rhapsodies 

Alexander Brailowsky 
RCA-Victor LM-6038 (two 12-inch I P's) 

Here are all 15 of the piano versions of these 
favorite works. There are more fiery and bravura 



performances of some of them, but these are 
authentic and faithful enough. The recording of 
the piano is excellent. 

Cook's Tour of Snatt 

Jose \ a hies ;md his Ambassadors 

Vox 25140 

By far the best of the Cook's Tour series from 
a hi-fi standpoint and indeed would be absolutely 
top notch except that (like almost all pops) it is 
needlessly overcut in spots and will rattle many 
pickups, including some of the very finest. The 
music is authentically Spanish and the record- 
ing provides a variety of Spanish transients, in- 
cluding plenty of fiamenca heel tapping, finger 
snapping, hip slapping and foot stomping, all 
nicely recorded. It has a nice live presence and 
with the exception of the overcut distortion on 
a few peaks produces a very fine sound. 

VIVALDI: Four Concertos and Two 
Sin fonias 
Solisli rli Zagreb 

Vanguard HC-560 

Bach aficionados like myself will find the two 
concerti beautifully played and recorded. The 
triple concerto resembles the Brandenburg con- 
certi (especially the fifth). The double concerto 
is a "reconstruction" of the version for two 
harpsichords. In any event both are very well 
done. The woodwinds are very fine and the 
strings are quite superb. The second movement 
of the triple concerto has a very delicate middle 
bass contmuo of very low amplitude — almost as 
if somebody were humming under his breath — 
which should offer a very interesting test for 
wow, noise level and rumble. 

The Vivaldi works share the very fine sound 
and performance. The bassoon concerto was es- 
pecially delightful to me. Either of these has 
presence enough to bring the chamber orchestra 
right into a livingroom, provided it is well 
enough furnished with the fine speakers. 

Intermission at the Mosque 

Reginald Foorte at Mosqne organ 

Cook I059X 

Waltz and liallet 

Reginald Foorte at Mosqne organ 

Cook 1058 

Previous recordings by this pair of man and 
instrument won well deserved popularity, especi- 
ally at audio fairs : but these make the previous 
ones look pale and puny by comparison. 1059X is 
probably the finest recording of the organ pedal 
and 1058 isn't far behind. The superiority is 
principally in the cleanness and definition of the 
pedal bass. But on the 1059X the superiority is 
also in the amplitude which is advertised to 
offer an "extreme never before put on a com- 
mercial pressing" to "reproduce actual ampli- 
tudes of full organ pedal tones when played 
back on equijrmcnt of the highest technical ex- 
cellence." The final phrase is important because 
on anything less this is likely to be the most 
highly disillusioning recording of recent months. 
Very few pickups will track the pedal, and if 
there are more than a hundred speaker systems 
capable of living up to the intention in the 
whole wide world. I'd be very surprised. But on 
them that can deliver, the owner can bring a 
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IF YOU WANT BIGGER ANTENNA BUSINESS' 
IN 1957 . . . YOU'RE SURE TO WANT THE 



the finest, most beautiful 
of all rear/tin antennas 



NEW RECORDS 



( Continued ) 



$50,000 two-story orjran rifcht into his living- 
room. 

The pedal is heaviest in Laura, Blue Moon, 
Canadian Capers and Doll Dance but is awe- 
impirintf (and house-^hakinK ) throughout. There 
are some terrific peaks and the one in Canadian 
Capers will probably overdrive just about any 
system somewhere in its chain. Deep I*urple 
presents an excellent test for intermodulation 
distortion with a srood pedal under sustained 
middle and higrh basses. Don't try this one at all 
if you have any rumble— it will muddy up the 
pedal. Wallz and Ballet has the same pedal 
definition but with a somewhat less taxing ampli- 
tude and is likely to do better on the run-of-the- 
mill hi-fi outfit. The music on it is "popular 
classic" (ejr, several sections of the Nutcracker 
Suite). The pair makes a nice addition to the 
or^an section of the record shelf. 

Fly — don't walk or run — to your nearest West- 
minster dealer and pick up at least one and 
preferably all three of the following samplers. 
If they aren't the bluest bargain in high 
fidelity, they'll do till the millennium comes 
along. Together they give you as nice a collec- 
tion of superbly recorded, highly spectacular 
demonstration and test material I know of. 
All three share one very uncommon character- 
istic: very ftwe, perhaps the finest, bass definition 
I have heard. It would be impossible to cover all 
the notable features and there isn't too much to 
choose from between the Classical Sampler and 
the Lab Sampler. 



ft est in insler Classical Sam pier 

\\ estminstci XWN S-l ($1.98) 

Here are eight complete selections ranging I 
from the second Hungarian Rhapsody to the 
Waltz of the Flowers, including a spectacular 
Marche Slav, a fine William Tell Overture. Bine 
Danube, Danse Macabre and In Uie Halls of the 
Mountain Kin a. The bass is remarkable through- 
out and include, samples of every variety except 
the pedal organ and with, I repeat, superb 
definition. The string basses are sharp, gutty 
and dull of house-vibrating amplitude in spots. 
In William Tell there is a very big, very low 
drum, and it appears also in other spots. There 
are plenty of clean, sharp high highs as well. The 
presence is good throughout but especially 
marked in the Danse Macabre. The overall 
sound is mouth-watering on a first-class system 
and will be impressive as well as on lesser 
systems. 

U est minster Lab inn pier 

Westminster W-Lab S-l (S2.9K) 

This has only five selections: Liffht Cavalry 
Overture. Allegretto from Haydn's Military Sym- 
phony. Prelude to Carmen . fZnpana Rhapsodic 
and Hide of the Valkyriett. but these reflect just 
about the best of Westminster's lab quality. The 
final half of the AUvuretto of the Military Sym- 
phony is one of the most spectacular demonstra- 
tion pieces there is and has an incomparable 
definition in the bass, which incidentally is al- 
most terrifying in its naturalness both in tone 
quality and in amplitude. All five selections are 
really superb and have the additional virtue of 
having musical appeal to almost anybody you 
can think of. 

ft est in insler l*op Sampler 

Westminster WP-S-1 (81.98) 

Though this is labeled pop it is not entirely 
pop song and dance. It includes a selection by 
the Deutchmeister Brass Hand (wonderful big 
drum), an organ version of the lovely Cheen- 
uleeves air and a semiconcert can-can. as well as 
some Hungarian wine-hall music and some 
American jazz, by band and organ and pre- 
pared pianos. The lot gives a fine and very- 
much-worth-listening-to variety of musical effects. 
Again we have excellent dull drums and bass, 
especially in Caravan, a fine theater organ pedal 
bass in a clever arrangement of St. Louis Blues, 
and in contrast the more highly damped pedal 
of a Hammond in Limehouse Blues and a deli- 
cate, nicely defined pedal in the version of 
Greensleevcs. There is a piano duo with normal 
pianos and one selection of the prepared pianos 
from Soundproof (see below). There are also 
slapping guitars, fine string tone and an assort- 
ment of highs. End 




Made by TENNA.. 
the world's largest maker 
of auto antennas 



THE TENNA 

FOR DUAL OR SINGLE 
REAR MOUNT 
INSTALLATION 

Available in both 
dress-up and 
"active" models 





The "Snorkle" is a 3 section, rear fin antenna, beautifully 
chrome plated to enhance the beauty of any car. 
Complete with special mounting adapters to fit every 
mounting need. Die casl base unit is heavily chrome plated 
to match antenna mast. Equipped with 15 ft. shielded cable 
with built-in 75rArAF condenser to assure strong, clear signal, 
33° angle harmonizes with speed lines of modern automobiles. 
Extends to 27", collapses to 10". 



MODEL DESCRIPTION 

TRMD . . . Single "Dress-Up" (no cable) 

TRM-27 . . Single Rear "Active" 15 ft. cable 

TRMT-A . Dual Rear "Active" 15 ft. 6 ft. and 1 ft. cables 

TRMT ♦ . Dual Rear, One "Active", 15 ft. cable 
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CROSLEY TRANSISTOR RADIO SALE! 




LEATHER BOUND 
TRANSISTOR BOOK RADIO 

$ 



Sold 
for 

M9.95 



2995 



rmSlv^-f^rw^^^lJ^X^JA WC VC cvcr run across Fabulous 
CROSLEY TRANSISTOR BOOK RADIO made to actually net for S49.9V 
>•« sure a cUar $20.00 at RADIO SNACK. What s more you Vet 

one of the most luxurious, hottest transistors ever built. Lift the co%er 
and radio plays, close cover and radio automatically shuts off. Richly 
bound m durable top gram leathers with handsome gold embossing 
Latest combination transistor and subminiature circuit provides out 

standing performance and an amazingly long battery life. Has all of the 
most desirable electronic developments including printed circuits chassis, 
alnico V pm speaker, automatic volume control, built-in ferrite 
antenna, sensitive super het circuit and push-pull transistor output for 
greater usable audio level than receivers using a tube in this stage. Ship 
wt. 2'/2 lbs. Order Item AO 

Order Item A-2 Batteries for Above $3.95 



TRANSISTOR RADIO KIT 



Complete with: 
$1.10 MERCURY BATTERY 
$1.39 CRYSTAL EARPHONE 




Reg. $22.44 



New powerful midget, 2 transistor 
portable to take with you every- 
where! Step-by-step assembly; in- 
cludes chassis, parts? Ship. !»/, lbs. 
Order Item A 3 ...Complete $12.95 



VERDUN EARPHONES! 

For Transistor and 
Subminiature Use 

$ 1.39 

Just 3 o* in weight; w,de range, 
sensitive Crystal earphone can be 
used as tiny mike. Less plug and 
lack Ship. % lb. 

Order Item A-4 Sole $1.39 

''Dynamic'"— 3000 ohms @> 1000 cps. 
Order lt»m a.c Sole $1 89 



\W PM SPEAKER 



WORLD'S 
SMALLEST. 




PORTABLE RADIO AND 
3-SPEED 
PHONO 

Reg. $39.95 

24.95 

Compact. fewel-Iike molded case 
holds a fine speed record player 
with an all-groove cartridge and an 
AM superhet radio. Ship. 7 lbs. 
Order Item A-8 Sole $24.95 




DIAMOND-SAPPHIRE for 
GE RPX-050, RPX-050A 



List $30.00 




NEW- type stylus assembly with slip- 
on diamond .001" LP tip and sap- 
phire .003" 78 tip. Guaranteed 1st 
quality whole stone. Ship. % lb 
Order Item A-9 Sole $10 40 



8-ohm voice coil imp Shallow cone 
wuh shielded pot construction, mag- 
net totally enclosed 15/16" depth 
6/32 mtK holes. Ship lb 
Order Item A-6 Sole $1.95 

with Matching Output Transformer ! 
Order Item A-7 Sole $2.90 



Do You Have 
Radio Shack's Complete 

212 Page 
Catalog ? 

It's FREE! !! 



PRECISION MICR0NTA MULTITESTERS 



★ ALL WITH SILVER SWITCH CONTACTS! 

★ ALL WITH RUBBER LEADS, 3" METERS! 

★ ALL WITH MICRONTA-RETMA GUARANTEES! 

★ ALL ASTONISHINGLY LOWER PRICED! 





NOW WITH t% WIRE- WOUND RESISTORS 

RADIO SHACK's answer to high quality at a sensible price 

5- AC ranges to 10O0 volts. 6-DC ranges to 5000 volts 4 DC tfl#%Oft 

current ranges from 50 ua. to 500 ma. ^resistance ranges ▼ ■ BJ TU 

to 10 megohms. 2db ranges -20 to +36. Not a kit ♦ I 

Order Item A-12 Ship wt. 4V4 lbs Only $19.90 | M 

Exclusive MICRONTA multitester would cost at least twice ^ 

our price if made in this country. Same ranges as above ex- %m M 50 

cept DC current 4-ranges from 250 ua. to 500 ma. 160 ua. I J| 

jeweled meter. Bakelue case. Completely wired and tested I 

Order Item A-ll Ship wt. A lbs Only $14.50 I 

Lowest priced high sensitivity (4000 /v DC) multitester in 

America! 16 ranges: 5- AC ranges to 1000 volts: 4-DC 4k#%Q*% 

ranges to 1000 volts. 3-DC current ranges from 250 ua. to *K 1 TJ 

250 ma. 2-resistance ranges to 1 megohm. 2-db ranges -30 

to +36 db. \\ ired, wiih test leads and batteries. m 

Order Item AO0 Ship wt. 2Va lbs Only $9.95 




Reg. HALF-PRICE SALE! 
$ 39.75 RCP FLYBACKER 

$ 19 



Fast, accurate, reliable tester has 3 
QQ direct-reading calibrated GOOD- 
**** BAD scales for high and low im- 
pedance. 41/2" illuminated meter 
Operates dynamically. Ship. 8 lbs. 
Order Item A-13 Sale $19.88 



FABULOUS TAYLOR 
WEATHER KIT!! 




Exclusive Sale! 

Made by Taylor 
Instrument Co. 
to sell for $24.95 

$095 



With $11.00 Prepared un 
Mercury Column and Chicago 

* Over $30 Parts Value! 

* Builds 34V2" Barometer! 

* Builds Hygrometer! 

* Builds Max-Min Therm'r! 

* Builds Wind and Cloud 
Speed Oir. Indicators! 

* 48-Page Weather Book! 



9 



der guidance of Encyclopedia Britannica 
Museum of Science and Industry! 

Save SI 5.00 on this lavishly complete 
weather measurement and forecasting 
kit! Packed in a huge 37 x l2»/ 2 x 
2'/j" carton — an immense variety of 
parts, instructions, charts, this kit is 
the ultimate in education, entertain- 
ment and useful practicality. Deluxe 
components of glass, metal and wopd. 
Ship. 10 lbs,. Railway Express only. 
Order Item A-14 Complete $9.95 



RADIO SHACK CORPORATION SEE ORDER BLANK 

H7 Washington St., Boston. Mass. % 230 Crown St.. New Haven. Conn. ON LAST PAGE m-+ 
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REALISTIC "AM" TUNER CLOSEOUT ! ! 

1st TIME EVER AT THIS PRICE! 



SALE!! $59.95 RCA 
TV REMOTE CONTROL 



Complete 

with instructions 




RELAY ACTUATED $1795 
MOTOR DRIVEN *| / 

Turns set On-Ofl. selects channel, ad 
justs volume, adjusts picture, adjusts 
fine tuning at distances up to 50 
leet from set' Superbly engineered 
and buih by RCA for installation in 
VHP TV receivers using K.CS96 and 
KCS97 series chassis Also fits most 
receivers KCS66 ihru KCS92 series 
chassis. (Complete listing of Sets 
and Chassis available upon request ) 
Complete assembly consists of: Relay 
Unit containing motor relay, on o 
relay, local-remote relay and relay 
transformer; Channel Selector Drive 
Motor Unit; Remote Control Tuning 
Head with 30 feet of Hat control 
cable. Official RCA installation book- 
let included. RCA factory boxed with 
all necessary parts. RCA Cat. No. 
965099. Wt 12 lbs. 
Order Item No. B-1 .. *17.t$ 



Do You Have 
Radio Shack's Complete 

212 Page 
Catalog ? 

It's FREE! !! 



FAMOUS RECORDING 
TAPE BONANZA! 




600M ACETATE 
ON i INCH RUl 
Regularly V ?b 

IBOOFT ACETATE 
ON 1 INCH REEl 
WITH NEW 7W HUB 

2400 f T MTIAR 
ON 1 INCH REEl 
WITH NEW 7W HUB 
Regularly U 9i 



► 99 

► $ 2 

► $ 3" 
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Exclusive "Archer" Brand 

MIKE SALE! 

LIPSTICK' CRYSTAL 

LIST $21.00 

$ 5 95 

NEW 4%" long 3-OUNCE mike has 
hi-fi 50- 10.500 cps response' Includes 
10 feet of cable, stand attachment (or 
180° tilt. 100% detachable (or hand- 
mike use. TV-gray and chrome. Ship. 
2 lbs. 

Order Item B-5 Sole $5.95 



BULLET' CRYSTAL 

^ $ 3 85 




List $9.00 



NEW imported mike has 8S7000 cps 
response and Output 1000 C/s — 48 db. 
yet cost 50% less than il made here 
TV gray; 15 feet ol cable, swivel 
neck. Va ' 27 thread. Ship. I lb. 
Order Item B-6 Sole $3.85 



SID DYNAMIC 

List $40.00 




NEW n restylcd for 1957 with lus 
irous pray body, gold screen, gray 
cord. High imp! (50K), hi-fi (50- 
11.000 cps) SLIM dvnamic features 
built-in on/off switch, tuned cavity 
design. 12 ft cable. Has slip Out 
cradle rest. Ship 2 lbs. 
Order Item B-7 Sale $10.95 



SALE! HI-FI ORGAN 
DEMONSTRATION! 



Reg. $5.95 

12" LP / 
RECORD 



$095 



List $10.95 
V/l ips( $ 
TAPE 



2 

$ 4 



98 



A rare record at any price! All 
classical selections: Farnam. K^rg- 
Eleri . Dupre. Vierne. Mulet, Alain. 
Brahms. Widor. Organist: Adam 
Hamme, S M M. instrument J nun- 
ual Aeolian-Skinner pipe organ ol 
Zion Lutheran Church. York. Pa. 
This fine record is exclusive at KadiO 
Shack. All selections are complete 
and uninterrupted — no speaking 
Ship. % lb. 

Order Item B-8 Sole $2. 95 

PRERECORDED TAPE of above 



ALL 1956 MODELS MUST BE SOLD 



organ disc. 7'/» ids dual track 
Order Item 6-9 



Sole $4.98 




$39.95 
Value 



$ 



21 



95 



1st Available Below $70 



Matching Mate to Realistic FM in size, appearance, controls, electrical 
specifications. Features: tuned RF stage, superhet circuit, built-in AC 
supply, 5 uv sensitivity, 8 kc handwidth, response 20-5000 cps ±3 db, 
530 1650 kc AM range. 

Order Item B-10 Ship. 6^4 lbs _ ..Closeout ot $21.95 



Radio Shack's "FM" Buy of a Lifetime ! 



REALISTIC "FM 
HI-FI TUNER 



$ 39 95 



Features Armstrong FM with Foster-Seeley discriminator, 5 uv sensitivity 
for 30 db quieting, double tuner limiter. automatic frequency control 
(AFC I, tuner RF stage, built -in AC power supply. 20-20.000 cps response 
±0.5 db. pilot light, slide rule dial, function switch Solid 1 piece gold- 
lone metal front panel Output lV for 100% mod. For H7V 60 cycle AC 
SUPER-SMALL SIZE: 4«/ 4 H x 9'/ 2 >X x 6% D! 

Order Item B-11 Ship. 6% lbs Exclusive ot $39.95 



When you think of AMPS, think of the Realistic 

$29.95 WW ;|y ggft 
AMPLIFIER 

Realistic AF* 10 watt hi-fi amplifier, matches Realistic tuners in ap- 
pearance Features 10 «ans (18 peak). ± 1 db 20-20.000 cps @ I watt 
level buili in R1AA equalized prcamp. treble control l« db attenuation 
& 18 kc. bass control 15 db boost @ 50 Cps. hum 80 db below- 10 
waits; output 4 8-16 ohms; jack for direct feed to '.ape recorder, inputs 
lor lunet or crystal pickup, magnetic pickup or high imp. mike 
Order Item B-1 2 Ship. 10 lbs. Eidiisive at 529.95 



NEW "REALISTIC" 
SUSPENSION CONE 
HI-FI SPEAKER 



• VERIFIED 50 12 000 CPSf 

• ULTRA-COMPLIANT CDNL 

• CASE FINISHED ALL 4 SIDES! 

• EXCLUSIVE AT RADIO SHACK! 

• LIST PRICE IS $41.50. 




COMPLETE 
IN FURNITURE-FINISHED 
WOOD ENCLOSURE! 



Here's compacmess — 14'/,'* x 11 x 10'/," — for small space hi ft sys 
lems. tor pjned stereophonic systems, for school or P A use' Here s 
i|Uali<y — verified by lab checks and thousands ol sales plus cabinetiy 
thai s riKhi ou» ol ihe audio handbooks: luned. vented, duct type Melmolti 
lesonatur Includes le* rails lor use il desired. Solid wood use finished 
10 harmonize either wiih walnut or mahogany; lumne i>pe grille cloth 
Iront. Sealed wood back v>n" irrmtiul strip conneCuon Heavy PM 
magnet speaker has cone attached 10 super-sott leather suspension rim lot 
enhanced low frequency reproduction. An exclusive Radio Shack import 
to save you money 

Order Item B-1 3 Ship. wt. 12 lbs. . Realistic System Complete SI 9.95^ 
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RADIO 

SALE! '40 FAST 35mm 1/3.5 CAMERA 




Uitra-Compact-and-Light 
Reg. $40 

$|395 



★ Coated 13.5 Lens! 

★ Semt-wide Angle, 
40mm Focal Length! 

★ Shutter; Bulb, 1/25, 
1/50, 1/100, 1/200! 

★ Flash Synchronized! 
PC Flash Tip! 

★ Save At Least Vz! 

Brand new multi-feature 35 mm MICRONTAguaranteed camera is one 
of Radio Shacks favorites for color or black-and-white » Solidly built 
all metal camera has all the requirements you'd expect in a $40.00 camera.' 
lakes as many as 36 pictures per roll! LENS: f3.5-fl6, sharp from 3 feet 
to mnnity. Has double-sprocket take-up accessory clip, removable back. 

hlJSf'l ha , ndfUl lf&*?J A \ 2 A } T« chfs im P°«ed satin-chrome-and- 
black beauty is NEW LY restyled for 1957 \V t believe there's no finer 
to give or receive at Radio Shack's dollar-stretching price. Ship. wt. !»/, lbs. 

uroer Item C*2 « tie ec 

Order Item C-3 " ~"Z[ZZZ"'*l"l 



PRISM BINOCULARS 
BELOW OUR COST! 

.8x25 




$70 35mm CAMERA 



i«- Sale 

1%I *37 



f50 



COUPLED RANGEFINDER 
AUTOMATIC FILM ADVANCE 

• SELF TIMER • FAST 3.5 

• SYNCHRO-FLASH 3 ELEMENT LENS 

Has every wanted feature of S70 
cameras including: coupled range- 
finder; 9 SPEEDS: 1, 1/2. 1/5, l/lO, 
1/25. 1/50, 1/100. 1/300, bulb; 3- 
clement coated lens; built-in self-tim- 
er: double-exposure prevention device 
NCLUDES 2-PART LEATHER 
CASE! Ship. w t . 2 lbs. 
Order Item C-4 S37.S0 



PHOTO ELECTRIC 
EXPOSURE METER 

Most Sensational Meter 
In Our 34-Year History! 



Plus 

10% Tax 

Never before so low — includes year 
guarantee! Hard-coated optics; fully 
color-corrected, includes pigskin case 
Individual focus. Ship. 2 lbs. 
Order Item C-9 Sole $10.99 



"PRISMATIC" 

Binocular Microscope 
1st Available Below $90 




MICR0NTA 6.5mm F/1.9 
CINE WIDE ANGLE LENS 



REG. $41.50 

Gives your 8mm movie camera an 
extra eye for "area", for shooting 
m confined spaces, or for extreme 
depth of field! Pictures are sharp 
to the very edge without distortion f 
Fully color-corrected. Standard fixed- 
focus mount. Coated. 
Order Item C-7 S19.95 



FAST F/1.4 MICR0NTA 
TELEPHOTO I 'A" LENS 




Reg. 
$16.95 



$£99 



100X, 
200X, 
300X 
MICROSCOPE 



Outstanding Features: 
"Flick" For Incident, 
Reflected Readings! 
New LVS Synchro 
Compur Readings! 
ONE HAND Operation 
Light and Compact! 
Apertures f1 to f45 
8 sec. to 1/1000 
YEAR Guarantee! 



Preferred by professionals (and 
praised by amateurs). Meter has 
7 moyie speeds, push-button control 
allowing automatic changing of scale 
for incident reading. Full ASA and 
shutter ranges for all film emulsions; 
for movie or still pictures, indoors, 
or out. Highly accurate even in dim 
light. Has both standard and new 
Compur shutter speeds. 
Order Item C-5 S6.99 



0RIG. 

$14.95 



$099 




UNHEARD-OF for $3.99! PLUS fea- 
tures are 1-year guarantee, all metal 
construction, ground and polished 
achromatic lenses, triple objectives. 
Ship. 3'/< lbs. 

Order Item C-10 Sal* $3.99 



STYLUS MICROSCOPE 



REG. $69.50 



SUPER-FAST fl.4 telcnhoto lens for 
all Revere. Bolex. Dejur, Keystone. 
Kodak and other 8mm movie cam- 
eras. Magnificently constructed. Five 
elements, coated, fl.4 lens yielding 
3X magnification . . click-stop iris 
fl.4-fl6 focusing mount 3Vj ft. 
to infinity Ship. we. 1 lb. 
Order Item C-tJ $19.95 



MIRACLE 

SCREEN 

SALE 

Reg. $21.95 




'RADIANT' 40x40 SCREEN 
WITH VYNAFLECT FABRIC 

World-famous RADIANT color-slide 
and movie screen with permanently 
white mil I ion- glass- beaded Vynatlect 
is washable and Hame-and mildew- 
proof ! The 40x40" size is just right 
for slides and for movies. Latest 1957- 
type chromed tripod assembly and 
end bells; full length suspension bar 
that seals out dust from sturdy metal 
Radiant screen case; latest-type pres- 
sure-adjust levers — no screws to 
tighten! Fabric covered by 10- YEAR 
guarantee! Ship we. l2'/ 2 lbs. 
Order Item CO $11.95 



50TIME MAGNIFICATION 



4 oz. 
Order C-8 



3-D 



TWIN 30X 
OBJECTIVE 
LENSES 



19 



95 



EXTRA WIDE 
FIELD FOR 
COMPARATIVE 
STUDIES! 



Exclusive industrial and biology lab 
3-D microscope has full color-cor- 
rected lenses and stereo-binocular 
vision. Also features adjustable eye- 
piece tubes, dual optical prisms, 
ground glass view stage. Complete 
with hatuwood case, Micronta 6-mos. 
guarantee. Buy-of a lifetime. 4 lbs. 
Order Item C-11 Complete $19.95 



Radio Shack's Great New 

1957 Catalog 

Has the Latest 

Comprehensive Product 
Listings Including 
Industrial Electronics, 
Transistor Components. 

Send For Your 
FREE Copy Today 



PORTABLE 35mm VIEWER-PROJECTOR 

$5750 



★ It's a TABLE VIEWER 

★ It's a WALL PROJECTOR 

★ It's P0RTAB1E 

★ For COLOR SLIDES 

★ F3.5 LENS 



$75 
Value 




SEMI-AUTOMATIC CHANGER 



Projects a direct wew image onto its self-contained 5Va" sq. ground glass 
screen. Projects COI.OK slides onto any light colored wall. Sharp focus 
1° *q picture. The size of your wall is the only limit co the size of 
MICRONTA- VUE's picture! Semi-automatic 36 slide changer. Efficient 
convection cooling Finest optical parts. F/3.5 lens. All-metal portable 
carry case; 7x10x3'//' D. Weighs only 4 lbs. Wirh 100 Watt bulb " 



cord, instructions. For 115V AC-DC operation. Ship, we 5 
Order Item C*12 



lbs. 



line 
$27.50 
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SALE! RCA 45 rpm 



FAMOUS MAKE 
POWER SAW 




Nationally- famous electric saw fea- 
tures FULL 8 AMPS. 5000 rpm saw 
arbor Speed, helical drive gears, re- 
tractable saw guard, power cord at 
45° angle. Operating controls are at 
rear of saw; air-stream blo*s dust 
awjy from saw |me. A $60-570 value 
in everyone's book. Ship. wi. 12 lbs. 
Order Hem 0-1 Sole $2? 95 



POWERFUL CE 6 RPM 
DISPLAY MOTOR KIT 



Worth $11.95 

$395 



£3 



Designed to continuously operate a 
30 lb. load on GE's famous revolv- 
ing shelf refrigerator. Can be adapted 
to serve a hundred useful functions 
in display work, hobby and industrial 
applications. Consists of very heavy 
dutv AC synchronous motor with re- 
duction gear assembly to 6 rpm. 2- 
3'/ 4 " pulleys with spring belt drive, 
line Cord and light socket AC adap- 
tor. Brand new packed in Original 
GE Box Ship wt. 6 lbs. 
Order Item D-4 $3.49 



5-PC. JEWELERS 
PLIER SET SALE! 



WILSON "TINY ATOM" 
REVERSIBLE DC MOTOR 



Reg.j12.95 




Drop 
Forged 
Chrome 
Plated 

Magnificent set includes: End Nipper. 
Diagonal Cutter. Round Nose. Flat 
Nose. Half-round Hat Nose. Has 
our Skillman brand. Ship. I 1 /; lbs. 
Order Item D-2 Sole $5.99 



PRECISION MICR0NTA 
LOG-LOG SLIDE RULE! 

$25.00 
Value 

$H°5 

Standard-size? Features IS different 
scales. Graduations engraved in ivory- 
hnished veneer body. Includes leather 
Case. Ship. lb. 

Order Item "b-J Sale S1 1 .95 



Has Clear 
Plastic Case 

Reg. 
$2.50 



$ 1 49 



flashlight 



Operates from 1 or 2 flashlight bat 
tents. Ideal for model builders, hob 
bvists. Precision construction. Atnico 
V field Brass sleeve bearings. Speeds 
from 3*00 to 9200 rpm. Instantly re 
vcrsiblt Ship 4 02. 

Order Item D-S Sole SI. 49 

POWER DRIVE ACCESSORY KIT 

Contains all the necessary parts for 
belt, direct connected, spur gear, and 
worm drives at a wide range of 
speeds. Hundreds of hard -to- get 
power drive parts. Wt. 2 lbs 
Order Item D-6 S3. 00 



i 



14-PART 
DRAFTING 
SET! 




$14.00 
Value 



Deluxe set of nickel-plated brass 
drafting instruments in velvet-lined 
case. Self-centering style construction 
Ship V/i lbs 

Order Item D-7 Set S7.75 



REMOTE CONTROL MODEL BOAT! 



$ 



7 




Remote Control Functions 

• Forward 

• Reverse 

• Left Rudder 

• Right Rudder 

• Running Lights 

WOKTII S35.00 — 2 sealer motor boat has all functions controlled by 
hand held K/C unit. Built to scale of lightweight woods. Hand made and 
lacquered. NOT A KIT. but a iS'/i" long. V wide fully wired boat 
Uses 3 standard flashlight batteries. Waterproof control cable. 4 lbs. 
Order Item D-8 Complete J 7.99 
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Battery-Powered 



SLIDE-OMATIC 

RCA "Vhtrola" Super Sale 
Reg. M4.95 

$ 6" 




Slide in 45rpm Disk 
Starts Automatically 
Stops Automatically 
For all the Family 
Safe tor Children 

Below DEALER cost at Rad.o Shack! Compact W x 7%" x 10%" fully 
hi- impact plastic encased, has Miss Francis decal Automatic s.ngle-play 
operanon slip m any 45 rpm disk, rl.p up Play Bar concealed arm 
descends and disk starts automatically, stops automatically after playing 
Flue into any amplifier, any radio or TV with phono input. Complete with 
AC plug, phono cord. RCA guarantee, in or.g. Victor carton. Ideal for 
k.ds — they can 1 get at arm or motor, can t damage disk, can ,1 get hurt 
- everything s enclosed. Sold everywhere for SI4.95. its over 50% oft at 
Radio Shack Ship. wt. 7 lbs. 



Order Item 0-9 



$6.99 



POWER SUPPLY KIT 
400 VDC @ 150 MA. 



$Q95 Worth $25.00 



complete sell-out the last time we 
advertised this great power supply 
kit ' Designed for continuous opera- 
ion at 400 VDC 150 MA with less 
ban l/ 2 of 1% ripple! Excellent reg- 
ulation Makes an ideal power supply 
for Williamson- type amplifiers and 
other equipment Kit includes metal 
encased power transformer. 400-0-400 
@ 200 ma.. 5 V. @ 4 A.. 6.3 V <a> 
5.4 A. 28 mfd. @ 600 VDC oil 
filled capacitors. 7 henry @ 150 ma 
open cased choke. 5T4 rectifier. 100 
W bleeder, line cord, switch, socket 
and 7x12x3" chassis. Complete wuh 
schematic and chassis layout. Ship, 
wt. 18 lbs. 

Order Item D-10 S9.9S 



COLUMBIA SALE! 

22-RECORD 45 RPM 
PACKAGE— WORTH $20 
With 2 45-EP Discs 

$395 

Famous Artists: 
Frankie Lame 
RoseMary Clooney 
Buck Clayton 
And Others! 

20 Different hit tune, jazz and other 
hi-fi 45 rpm discs featuring tot 
Columbia artists' Sale has BONU! 
of 2 (Reg. Si 49 ea > Columbia 45 
EP discs! Ship 3 lbs. 
Order Item D-ll Sole S3.9S 




BACH'S MASS IN B MINOR 

Reg. $11.90 $^J99 

COMPLETE on 2 fabulous hi fi 
VANGUARD 12" LP records in 
an album featuring the complete 
text in English and Latin. Ship 
2V\ lbs Order Item D-12 



RADIO SHACK CORP. 147 Washington St. Roston t. Matt. 



Please Rush the following items: 



Quart. 



Item 
A- 1 
A-2 
A-3 
A-4 
A- 5 
A- 6 
A-7 
A-8 
A-9 
A-10 
A-11 
A-12 

A-n 

A»14 
B 1 
B-2 
B-3 



Quart. 



Item 
B A 
B 5 
B 6 

B«7 

B 8 

B-9 

BOO 

B-1 1 

B 12 

B-U 

CO 

C-2 

C3 

C-4 

C-5 

C-6 

C-7 



Quan Item 
C8 

C9 

C-10 

C-11 

C-12 

. 6-1 

D-2 

D-3 

D-4 

D-5 

D-6 

D-7 

D-8 

D-9 
D-10 
D-11 
D-12 



C.O.D- CUSTOMERS: Radio Shocl. accept* C.O.D. order* of $5 00 
and over ONLY if accompanied by a deposit of al leoit 25%. It 
ihowld be noted Ihot wch order* Co»t you more beCoute of poiioffice 
Charges on the »ervicev involved. Add estimated postage. 



NAME 



ADDRESS 
TOWN 



ZONE 



STATE 



FDFF 
NEI 



RADIO SHACK 
1957 CATALOG 



RADIO SHACK 

167 Washington St., Boston, Mass. 



FEBRUARY, 1957 
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Complete, All in J Tester 




VHF 
UHF 




► WetU & "Wktc at &doi 
TELEVISION 
)^ SWEEP- MARKER - ALIGNMENT 
GENERATOR 

+c For complete television IF and RF alignment 
M All-electronic sweep M Dual markers 




A complete single-unit sweep and marker generator 
specifically designed for visual alignment of modern 
black and white or color TV receivers. Provides 
strong harmonic output on UHF. Excellent attenua- 
tion and sweep linearity. Features all-electronic 
sweep with no moving parts to become inoperative. 
Amplitude modulation is less than 0.1 db per mega- 
cycle. Strong .25 volt RMS marker. Marker fre- 
quency accuracy is at least 0.5% at any setting. 
Built-in Crystal. Non Parallax knife-edge pointers 
assure highest reading accuracy. 
Ask for a demonstration of the 615 today! 

THE HICKOK ELECTRICAL INSTRUMENT CO. 

10531 Dupont Avenue • Cleveland 8, Ohio 



ABBREVIATIONS 

and Symbols 

By CHARLES S. KIMBALL 

(Continued from January, page 151) 



— The quantity of electricity In coul- 
ombs. 

— Ratio of reactance to resistance of coil. 

— A three-letter abbreviation system in 
which each abbreviation starts with the 
letter Q. An international system use<J 
in telegraphy. 

— Band of radar frequencies from 35,000- 
45.000 mc. 

— I mpedance- matching arrangement for 
feeding uonresonant, antenna by un- 
tuned transmission line. 

—Quiet avc. 

— (}CW signal: quadrature- phase subcar- 

rier signal. 
— Quiescent push-pull (amplification^. 
—Quadrant. 
— Quadrature. 



QWC 
QCW 

QPP 
QUAD 



RACMD 

RADAR 
RADI \C 

R-C 

R/C 

RCDR 

RCDG 

RCM 

Rcvr 

RDF 

RECT 

REG 

regen 

REP Unit 

rf 

RFC 
RFT 
Rho(p) 



RHI 

RM1 

rms 

rpm 

rj>« 

RT 

RTB 

RTTY 

RX 

Ry 

Re 

R 8 

r *2 

n n 

Tout 



SAM 
Seapp 

sec 
see 
SCI 
SCR 



SD 

SEC 

SEL (RECT) 

SEP 

SG 

SUA 

SIIF 

sum 

Shoran 
SIF 

Sig 

S1G GEN 



R 

—Resistance. 
— A resistor. 

—In mathematics, radius, ratio. 
— In physics, gas constant. 
— Radio Counter measures and Decep- 
tion 

— RAdio Direction And Ranging. 
—Radio- Activity Detection, Identifica- 
tion And Computation. 
— Resistance-Capacitance. 
— Radio controlled. 
— Remote controlled. 
— Recorder. 
— Recording. 

— Radar Counter Measures. 
— Receiver. 

— Radio Direction Finding (Finder). 
— Rectifier. 
— Regulator 
— Regeneration. 

— Roentgen equivalent physical Unit. 

(X-ray). 
— Radio f requency. 
— Radio frequency choke. 
— Radio- frequency transformer. 
Greek letter for: 

-Resisitivity. 
— Resistance. 

— Range height indicator (radar). 

— Radio magnetic indicator. 

— Root mean square. 

— Revolutions per minute. 

— Revolutions per second. 

— Receiving terminal (radio). 

—Range and true bearing 'Radar; I -Scan 

presentation) 
— Radio teletype or teletypewriter. 
— Receiver (radio). 

Reta 

In vacuum-tube terminology: 
— Grid resistor. 
— -Cat hode resistor. 
— Plate load resistor. 
— Series screen resistor. 
— Screen grid resistor. 
— Input resistance. 
— Output resistance. 
—Plate resistance. 



— Photocell sensitivity. 

— Secondary winding of transformer. 

— Switch. 

—In radio, letter designation for meter 
(S- meter that indicates strength of re- 
ceived radio- frequency signal. 

—Band of radar frequencies extending 
from 1550 to 5200 mc. 

— U. S. Navy prefix (obsolete) to desig- 
nate shipborne search radar. Example: 
SU-i 

—Surface-to-air missile. 
—Speech -clipper amplifier phone patch 
(radio). 

— Single cotton covered (wire). 

— Single cotton enameled (wire). 

- — Shi p Controlled Interception (radar). 

— L". S. Army (olwolete) prefix for Signal 
Cor|» radio and radar equipment. Ex- 
ample SCR 584. 

— Simplex dropout (telephony). 

— Secondary. 

— Selenium (recti6er). 

— Separator. 

— Screen grid of a vacuum tube. 

— Sidereal hour angle (Navigation). 

— Sujx?r-high frequency (band). 

— Simple harmonic motion. 

— SllOrt R\uge Navigation. 

— Sound intermediate frequency (TV). 

—Selective identification feature (radar). 

—Signal. 

—Signal generator. 
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RADIO-ELECTRONICS 




the INDEPENDENT 



PARTS DISTRIBUTOR 



HERE'S TO THE MAN 

# • # who assures you — the independent service dealer — a complete, fresh 

selection of the finest replacement parts in the world. 

# • # who offers a priceless wealth of unbiased information whenever you 

ask for it. 

# • # who supports you in all his relations with the independent parts manu- 

facturer. 

# # • who stands alone . . . serving no other boss than you, one of the 

thousands of well-established independent service dealers. 

# # » who, as an independent parts distributor, is able to supply you with all 

the exact replacement parts for all the sets you are asked to service. 



don't be vague. ..insist on 


SPRHGUE 

world's largest capacitor manufacturer 


SPR AGUE RESEARCH IS CONSTANTLY PRODUCING NEW AN D BETTER CAPACITORS FOR YOU 




POWERAY 




PATENT PENDING 



for better fringe area reception . 

Amphenol's Poweray is not just another VHF antenna. It's 
a totally new design, engineered for fringe and deep-fringe 
area reception. Poweray's sleeve dipole principle assures 
power-the high gain needed to pull in signals miles away. 
Gain, directivity and impedance match are all precision 
balanced for distortion-free tv pictures, amphenol has built 
other selling features into the Poweray: pre-assembly for 
easy put-up, aluminum rust-free construction, tight spring- 
locks on the elements. 

On your next fringe area installation, use Poweray. Dis- 
cover for yourself why Poweray is so outstanding! 

AMPHENOL ELECTRONICS CORPORATION 

Chicago 50, Illinois 




ABBREVIATIONS 

Sigma (2 , a) 



( Confirmed ) 



Greek letter symbol for: 
— In mathematics, summation (capital). 
—Surface charge density 
— Complex propagation constant. 
— Electrical conductivity. 
— Coefficient of leakage. 
SIX? —Search light control [radar). 

S y S — Signal-to-noisr power ratio. 

SOF —Sound on film 

spdt —Single pole double throw (switch). 

PKR —Speaker, 
spst — Single pole single throw (switch). 
SSB — Single sideband (radio), 

ssc — Sing!e silk covered (wire), 
sac — Single silk enameled (wirr). 
?SFM —Single sideband FM (radio). 

SSM — Surface-to-surface missile. 
SSPM — Single sideband phase modulation. 
SSV — Ship-to-tmrface vessel (radar V 

Stat — Prefix used in names of elecirostatic 

units. 

STC —Sensitivity time control (radar). 

St rob — Stroboscope. 
SUM — Surface*to-underMater mUwile. 
Sup — Suppressor grid ot vacuum tube. 

Sujerhct — Superheterodyne (radio). 

SW —Shortwave. 

— Standing wave. 

—Switch. 

SWI — Shortwave interference. 
SWL —Shortwave liatnner. 

S'WR — Standing- wave ratio, 

sync — Synchronism. 

—Synchronize. 

— Synchrono.is. 



T — Trimmer. 

— Type of pad or attenuator 
— Time required for completion of I cycle 
at given frequency. Period of that fre- 
quency. 

— Radar transmission-line junction. 
— Impedance matching arrangement for 
feeding center-fed half-wave resonant 
antenna with balanced open-v. ire trans- 
mission line. 
—In electronic circuits, translormer. 
To —In graphic presentation, symbol for 

time zero, or start of time base. 
Tj —In graphic presentation, beginning of 

first time interval after I'm. Similarly, 
T», T 3 

TACAN — TACtical Air Navigation. 
Tau (T, T) Greek letter symbol for: 

— Time constant. 

— Volume resistivity. 

— -Phase displacement. 
— Transmission factor. 

— Density. 
Time Constant. 

— In waveguide propagation, transverse- 
electric waves; sometimes called II- 
waves. 

—TELE vision and K \D.\R Navigation 
— (Air navigation and traffic control). 
— Telegraph. 
TO BE CONTINUED 



TC 
TE 



| TELRRAN 
I TELEG 



Z\)ivtp=jf toe gears 3go 

In Gernsback Publications 



HUGO GERNSBACK, 


Ftm ntler 


Modern Electric 


1908 


Wireless Association of America 


1908 


Electrical Experimenter 


1913 


Radio News 


1919 


Science & Invention 


_ 1920 




1927 


Radio- Craft 


1929 


Short -Wave Craft 


1930 


Television News 


(931 



Some larger libraries still have copies of ELECTRICAL 
EXPERIMENTER on file for Interested readers. 

In February, 1923, Science and Inven- 
tion (formerly Electrical Experimenter) 

Radio Controlled Mystery Ship, by Graser 

Schornstheimer, U.S.N. 
Motion Pictures Via Radio, by .Joseph H. 

Kraus. 

Simplest Radiophone Receiver Contest. 
Honorable Mention Awards. 

New and Odd Uses for Audion Amplifiers, 
by H. W infield Secor. 

Novel "Basket Weave" Coil Winding, bv 
C. 0. Walters. 

Unique Indoor Aerial, by Rudolf F. Kahn. 

How to Mount a Directional Loop Aerial, 
by C. F, Bohlig. 

Radio for the Beginner, No. 12 Selectiv- 
ity, by Armstrong Perry. 



102 



RADIO-ELECTRONICS 



new 

Devices 




high-fcrade military and com- 
mercial gear. From — 55° C to 
125° C without voltage derat- 
ing. Nine sizes available in 100-, 
200-, 300- and 400-volt ratings. 
From .00047 to .022 uf in 400- 
volt range, from .00047 to 0.15 
uf at 100 volts. — General Elec- 
tric. Schenectady, N. Y. 

RESISTOR, For use in test 
equipment, meters and high- 
frequency circuits. Layer of 
pure carbon deposited on a 
ceramic rod. Expansion -fitted, 



overloads. — Weston Electrical 
Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. J. 

VIBRATOR, series 1600. Elim- 
inates usual button contacts. 




REPLACEMENT PARTS. Stan- 
cor Flyback A-8285 duplicates 
Capehart's 850285E-/D-1. For 





use in 8 chassis and 38 models. 
Stancor DY-21A replaces RCA 
original deflection yoke part Nos. 
76653, 78278, 971387-3, 971744-1 
in the KCS68 and KCS81 chas- 
sis. — Chicago Standard Trans- 
former Corp., 3501 VV. Addison, 
Chicago 18, 111. 

MINIATURIZED CERAMIC 
CAPACITORS for facile re- 
placement on crowded transis- 
torized chassis. Tough, mois- 
tureproof coating protects 
against short circuits, humidity 
and vibration. From .005-0.1 Uf, 
50 volts dc. — Sprague Products 
Co., North Adams, Mass. 

VG RELAY SERIES. Vibration 
rating at 15 g's from 55-2,000 



cycles, shock rated at 100 g's. 
Temperature range — 65 °C to 
85°C. Subminiature, less than 
% cubic inch, 1.3 ounces, with 
dpdt contacts. 24-29 volts dc. 
—Elgin National Watch Co., 
Elgin, 111. 

MOLDED PVZ CAPACITOR. 

For computers, missiles, tele- 
phone equipment and other 



silver-plated end caps. Non- 
hydroscopic ceramic tube en- 
casing. Hermetically sealed 
with high-temperature solder. 
Fully insulated. Conforms to 
MIL-R-106509B spec. Vi-, Ms-, 1- 
and 2-watt sizes. Tolerance 
±1%, ±2%, and ±5% can be 
ordered. — Continental Carbon, 
Div. of Wirt Co., 13900 Lorain 
Ave., Cleveland 11, Ohio. 

RESISTORS, Vamistor. Models 
9S51, 9852 and 98 5S from 0.5 to 
1 watt. Special resistance alley 



Vibrating reed and side arms 
made of special contact alloy act 
as contacting elements. — P. R. 
Mallory & Co., Inc., 3029 E. 
Washington St., Indianapolis 6, 
lnd. 

MAGNETIC TUBE GUIDE. For 

easy, quick insertion of 7- and 



■I i 




fused into inner surface of 
moisture-sealed ceramic tube to 
create glass-hard resistance ele- 
ment to withstand abrasion, 
thermal shock and temporary 



9-pin tubes in blind areas. 
Ceramic magnet with pull of 10 
pounds. — Altron Products, PO 
Box 9038, Long Beach, Calif. 

ANTENNA, Ground-Master. 
Like trellis; can be covered with 
climbing flowers or vines. Alum- 
inum. Special covering on active 



Yes, you get this big, brand new book, "150 
Radio-Television Picture Patterns and Diagrams 
Explained", absolutely FREE! Just off the press 
Gives complete 11 x 22" Schematic Diagrams on 
leading models Radio and TV Sets. Easy-to-read, 
large 8H x 11" pages, with full instructions on how to use 
the diagrams. A '•must" in every repair kit. You get this 
book as a FREE Gift for asking to see Coyne's new 7-book 
set, "Applied Practical Radio-Television"! 

At Last! Money-Making "Know-How" 
on Transistors, Color TV and Servicing 

Coyne's great 7 -volume set gives you all the answers to servicing 
problems — quickly! For basic "know-how" that's easy to under- 
stand you'll find everything you want in Volumes 1 to 5 on over 
5000 practical facts and data. Every step from fundamentals to 
installing, servicing and trouble-shootinp nil types of radio and 
TV sets. So up-to-date it covers COLOR TV. UHF and the latest on 
TRANSISTORS. All this plus Volume 6— NEW Coyne TECHNICAL 
DICTIONARY with over 4000 definitions of the latest terms, 
symbols and abbreviations in radio-TV, electronics and electricity. 

EXTRA! 900-Page Television Cyclopedia Included 

And then, for speedy on-the-job use. you get volume 7 — the famous 
Coyne TELEVISION CYCLOPEDIA. It answers today's television 
problems on servicing, alignment, installation, etc. In easy-to-find 
ABC order, cross-indexed. Use this 7-volume TV-RADIO LIBRARY 
FREE for 7 days; get the Servicing Book ABSOLUTELY FREE I 




SEND NO MONEY! Just mail coupon for 7-volume set on 7 days free trial. 
We'll include book of 150 TV-Radio Patterns & Diagrams. If you keep the 
set, pay $2 in 7 days and $2 per month until $24.50 plus postage is paid. 
(Cash price, only $22.95). Or you can return the library at our expense 
in 7 days and owe nothing. YOU BE THE JUDGE. Either way, the book 
of TV -Radio Patterns is yours EREE to keep! Offer is limited. Act NOW! 



FREE BOOK — FREE TRIAL COUPON i 



i Educational Book Publishing Division 

1 COYNE ELECTRICAL SCHOOL. Dept. 27-T1 

| 500 S. Paulina St., Chicago 12, III. 

I YES! Send 7 -Volume "Applied Practical Radio -Television" for 7 days FREE 
I Till A I. ner vonr offer. Include TV -Radio Patterns & Diasram Unok FREE. 




E C T ft I C 
«W 1 Pliflii SL 




I Till A I- per your offer. Include TV-Radio 
Name - 



..Age.. 



j Address ... 
I City 



..Zone., State 



. Where Employed - — 

|D Check here If you want library tent C.O.D. You pay postman $22.95 Plus C.0.0. 
, postage on delivery. 7-da y money-back guarantee. 




FEBRUARY. I 957 
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NEW DEVICES 



1 



attenuated input and adjustable 
spot-shape control. Calibrated 
prul screen for face of O-R tube. 
Flat vertical response to over 



s 



elements against moisture. 36x 
72 inches. — Trio Manufacturing 
Co., Griggsville, 111. 



AM GENERATOR, model 290X. 
5 calibrated frequencies. Rf out- 
put modulated or unmodulated 
and variable from 2 to 200 mv. 



; ; ' 



400-cycle audio output. Add 
crystal in special holder for 
peak accuracy. Instructions on 
back of case, test leads.— Hickok 
Electrical Instrument Co., 10531 
Dupont Ave., Cleveland 8, Ohio. 



OSCILLOSCOPE KIT, model 
OM-J. Push-pull deflection am- 
plifiers. Etched circuits in crit- 
ical parts. 5BP1 C-R tube. Ex- 
ternal or internal sweep and 
sync, 1-volt peak-to-peak refer- 
ence voltage, 3-position step- 



1 me, down 1 % db at 500 kc. 
Sweep - generator multivibrator 
from 30 to 200.000 cvcles.— 
Heath Co., 305 Territorial Rd. f 
lienton Harbor, Mich. 

RF SWEEP GENERATOR KIT, 

X3YX U.S. Electromechanical 
wobbulator system. 300 ke to 250 
me on four fundamental ranges. 
Sweep variable from 0-13 mc. 
Age keeps output voltage con- 
stant within 1 db throughout 
range. Crystal-controlled marker 
accommodates any two crystals; 
can use external marker. Rf 
sweep output in excess of 0.15 
volt adjustable by step type and 
continuously variable output at- 
tenuates. 5-volt, fiO-eycle sine- 
wave horizontal sweep voltage 



for scope synchronization. Hori- 
zontay retrace blanking circuit. 
Complete with tubes, punched 
chassis, all parts, wire, solder, 
instructions and diagrams.— 
Allied Radio Corp., 100 N. West- 
ern Ave., Chicago 80, 111. 

Tl T BE TESTER, model 107, pre- 
wired panel mounted in front 
cover permits dynamic mutual 
conductance test on popular 
high-transconductance or ampli- 
fier tubes. Only filament voltage 
and load setting. Tubes can also 
be tested for cathode emission. 
Tube setup data on panel. Cur- 



( Continued ) 

response of over 4V£ mc. Con- 
tains a multiplier type photo- 
tube with high-voltage power 
supply, video amplifier and high- 
frequency compensator. Oper- 
ates on low-band television 
channels. — American Scientific 
Development Co., 336 S. Main 
St., Fort Atkinson, Wis. 

RECEIVER. HQ-loo, 10-tube 
superhet with continuous tun- 





rent tube information in flip- 
chart. 11% pounds. 13% x 9 x 6 
inches. — Seco Manufacturing 
Co.. 5015 Penn Ave. S., Minne- 
apolis, Minn. 

VIDEO GENERATOR. Model 
TV -10. Generates a 525-line 



r • 

o 0 o © 0 




fully interlaced picture or test 
pattern with a usable frequency 



ing from 540 kc to 30 mc. Auto- 
matic frequency range control 
tied in with audio gain control 
provides large bandwidth for 
high-quality local reception, 
higher selectivity for weaker 
distant stations. Variable se- 
lectivity provided by Q-multi- 
plier circuit. Electrical band- 
spread tuning with direct 
calibration for 80-, 40-, 20-, 
15- and 10-meter amateur 
bands. Optimum 20-meter band- 
spread permitted by separate 
switch position. Rf and oscil- 
lator coils individually shielded. 
— Ilammarlund Manufacturing 
Co., Inc.. 460 W. 34th St., New 
York 1, N. Y. 

ELECTRIC SOLDERING GUN, 
Gregg J50. Instant heat greatly 
increases tip life. Single pole 
with reach of over 5 inches. Re- 
placeable tips unscrew and 
change with only finger pres- 



1 



si 

COMPLMlMef 
iUCTRONK TOOLS 

*vvr offered ffie intSuifry 



jobbers , . m 

Our Reps will be 
happy to show you 
the complete line 




Smitlj- - 5 fiiei Tension Tweezie 



MlftFO Ttpi - U fjxti 



Tube Pullers 



Reg. Screwdrivers 



Alignment Tool 



ami. 



Kits 



Tri-Tap "3-ln-r f 



o 

Nut-PrrYtrs— 15 sizes 



Slug Retrievers 



TQ-DE Kill 



Hex Drivers— 10 sizes 





HUNTER 


ALL TOOLS IN SIZES 




1 TOOLS 


TO FIT YOUR SPECIFIC 






NEEDSI TOOLS DE- 


^3 Box 564 


SIGNED FOR THE ELEC- 




TRONIC INDUSTRY. 




Whittier California 
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in 
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LMB 



BOX CHASSIS 
OFFERS FREE 

inside LMB boxes 



in tested k«t iHnjrram project* fur the tmlMer. Fach 
imp i»f these kit dlaKrams built t»y a rvcoKn tzetl expert. 
Kit pniierts are complete in every detail. Circuit dia- 
gram, phutci of project both frnrit and rear ph«>M. Bear 
Pin 'to shows wmnjr and parts, ivtatleil f nsti net Inns 
for liuildinK, complete parts list ami approximate- ciwt. 
I omplete to liulld except parts and vrnir di-trtbutnr 
can supply the pwrts. Ask your distributor for the list 
of LMB kit Diagram Projects, If ht- does not hiiVe 
them, write to 



LMB 



1011 Venice Blvd. 
Los Angeles 15, Calif. 



CRYSTAL CONTROLLED 
CONVERTERS 

POLICE • FIRE • COMMERCIAL 

*^ Precision — Stability 
Sensitivity 
V Easy Installation 

$32.50 

• A compact converter supplied with commercial tol- 
erance crystals, self containrd automatic noise lim- 
iter. Also models with squelch. Ideal for mobile or 
home use. 




TUNERS 

Enjoy FM Programs 
While You Drive. 
FM BROADCAST 
• 30-50 MC 

• 108-176 MC 

from $22.50 



|1 
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&9db- 

sure. Changeable barrel assem- 
blies available in standard and 
other desired lengths. — <Jregg 
Klectric Co., 2 S. Broadway, 
Lawrence, Mass. 

AMPLIFIER, model AA-90.W. 
With preamplifier and tone con- 
trol*. Two KLS4's in Williamson 
type circuit provide 14 watts, 



inches wide, 14V* inches deep. 
Mahogany or korina (blond 
mahogany ) finish on birch. 
Model matching bass-reflex 
enclosure, has 4.5-cubic-foot 





(Continued) 

ridges and microphones with 
high-impedance tape recorders, 
amplifiers, PA systems, etc, 
20-20,000 cycles ±1.5 db. Input 
impedance 50-250 ohms, output 




peak of 28 watts. I)c filament 
supply, to preamp tubes. Fre- 
quency response 20-20,000 cycles 
±1 db. Harmonic distortion less 
than \ r '< at H watts; IM 1.5% 
at 14 watts. 21 db negative feed- 
back. 1% x 13 1 * x 9 inches. 17 
pounds. Pilot Radio Corp., 37- 
06 oiith St.. Long Island City, 
N. Y. 

CABINET ENCLOSURE. 32 
inches high, including legs. 21 
inches wide, lfi inches deep. 
Model .in a lift-top equipment 
cabinet with 2 compartments. 
6 inches height above player 
board. Upper player compart- 
ment lDte inches wide, 14% 
inches deep; lower compart- 
ment 13 inches high, 19Vfe 



Just O 



baffle area - <;. & II . Wood 
Products Co., 99 N. 11th St., 
Brooklyn, N. Y. 

FM TUNER. S-.VHM. Under 1 uv 
sensitivity for 20-db quieting. 
Tuning eye for sharp focus. Lo- 
cal-distance switch suppresses 
cross-modulation. In termod illa- 
tion below \ x k r c and 100% 
modulation by delayed age. 
Automatic frequency control. 
Precision -calibrated dial. Cath- 




ode-follower out-put level con- 
trol. FM multiplex output. 
Sherwood Electronic Labs., Inc., 
2802 W. Cullom Ave., Chicago, 
III. 

MEGAPHONE SYSTEMS. Pow- 
ered by flashlight batteries with 
built-in switch. Portable Powr- 
page model PP-1 (illustrated) 
uses 7 size-I) 1 V&-voIt flashlight 
cells. IVz pounds with batteries. 



Pixtol Grip Powrpage model 
I megaphone system employs 
6 l's-volt pencil-size AA flash- 
light cells. Jack accommodates 
external 6-12-volt dc supply. 
4 ly 4 pounds with batteries. — 
University Loudspeakers, Inc., 
80 S. Kensico Ave., White 
Plains, N. Y. 

M I C R O P II ON E SUP P OUT, 

Model SB-1. For telephone 



switchboard, dispatcher's office, 
desk, dias, banquet table, etc. 
12-inch, chrome-plated goose- 
neck arm mounted on spring- 
loaded swivel. Feedthrough hole 
at mike end of gooseneck allows 
mike cable to be concealed with- 
in arm after entry under base 
of rear end. Atlas Sound Corp., 
1451 39th St., Brooklyn 18, N. Y. 

PREAMPLIFIER, Micamp. AII- 
transistorized and impedance- 
matching. Permits direct use of 
low-impedance, low-gain cart- 




18.000 ohms— Madison Fielding 
Corp., 863 Madison St., Brook- 
lyn, N. Y. 

MINIATURE CHASSIS. For 

subminiature and printed-circuit 




assembly. 22 sizes ranging from 
l%xlxHto3xl%x% inch. 
Intervening sizes with depth up 
to 1 Va inches. Printed circuit 
chassis (illustrated) are made 
with shallow base and cap cover 
on bottom. Vfe-inch mounting lip 
for attachment of circuit board. 
— Ileeger, Inc., 1011 Venice 
Blvd., Los Angeles 15, Calif. 

AUTOMATIC LIGHT COM- 
PENSATOR. Electrically com- 





7tec« Supreme 1957 TV Manual 



AMAZING BARGAIN 

The new 1957 TV manual is the 
scoop of the year. Covers all im- 
portant sets of every make in one 
giant volume. Your price for this 
mammoth manual is only S3. This 
super-value defies all competition. 
Other annual volumes at only $3 
each. Factory service material sim- 
plifies repairs. Includes all data 
needed for uuicker TV servicing. 
Practically tells you how to find 
each fault and make the repair. 
More pages, more diagrams, more 
service data per dollar of cost. 



TELEVISION SERVICING COURSE 

Let this new course help you In TV servicing. 
Amazing bargain, complete, only $3. full price 
for all lessons, (jiant in size, main mot li In scope, 
topics just like a $200. 00 correspondence course. 
Lessons on picture faults, circuits, adjustments, 
short-cuts. UIIK, alignment facts, hints. £ 
antenna problems, trouble-shooting, test ■% 
equipment, picture analysis. Special, only 

Companion RADIO COURSE, Introduction to TV 

Here is your complete radio training in 21 easy- to -follow lessons. Covers + 0% CA ■ 
fundamentals, tault llmlinit. use of tot equipment, frervthing in radio. $ / Jv! 
Introduction to TV. Self-test uuestions. New edition. Special, only •■^~S 



COVERS ALL POPULAR SETS 

Here is your service data for faster, easier 
TV repairs. Lowest priced. Best by compari- 
son. Supreme TV manuals have all needed 
service material on every popular TV set. Help- 
ful, practical, factory-prepared data that will 
really make TV servicing*bnd adjustment easy 
for you. Benefit and save with these amazing: 
values in service manuals. Only $3 per large 
volume. The choice of wise servicemen. 

SIMPLIFIES TV REPAIRS 

These sriant TV manuals have complete cir- 
cuits, needed alignment facts, curves, service 
hints, all factory production changes, voltage 
charts, waveforms, and doulile-page schematics. 
Here are your authentic service instructions to 
help you do expert work quicker: and priced at 
only $3 per large yearly manual. Repair any 
TV model ever made by having in your shop all 
1 1 volumes as listed in coupon. Your special 
price for all. only $30. Or try the new 1957 
TV manual to see what an amazing bargain you 
get for $3. Send no-risk trial coupon today. 




The repair of any tele- 
vision set is teully simple 
with Supreme TV service 
manuals. E\ery set is cov- 
ered In a praetieal manner 
that will simplify trouble- 
shooting and repair. This Is 
the help ymi need to tiud 
toughest fault*. In a jltTy. 
Kach TV \olunie enter* 
a whole year of sen ipe ma- 
terial. New Television Serv- 
icing Course will aid you 
In learning TV. He wise. 
buy Supreme M annuals only 
once each wear instead of 
spending dollais every week. 



Newest 




|t>56 
KAI>K> 
DIAGRAMS 



RADIO DIAGRAMS 

Tlere Is your complete sou ire of all 
needed UAIjIO diagrams and sen lee dat*. 
Covers everything t'rom the most nrent l!> r >»; 
radios to pre-war old- timers: home iadlos. 
anto sets, com hi nations, changers. KM. 
and porta hies. Sensational values. Only 
$2 for most volutins Kvery manual has 
extra large schematics, all needed align- 
ment faets. pads lists, voltage values, 
trimmers, dial stringing, and helpful hints. 
Volumes are large in size. ftV&xll Inches, 
about 190 pages. See coupon at riicht for 
a complete list of these radio manuals.-* 



NO-RISK TRIAL ORDER COUPON 

SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILL. 



supreme 



2 Publications 



Radio Servicing Manuals 

Most-Often- Needed Series 
Q 1956 Radio Manual. $2.50 
1955 Radio Manual, only $2 
( These annual 

1952 \ / RA0, ° volumes 
1951 ) \ specially priced 

19501 | at on l* f* CA 
1949/ ' each.. **.*U 

1948 \ /THIS GROUP 
'"7 I ONLY 

,946 U 

! □ 1941 * 1 M 

\ □ I940l f 

□ 1939/ V EACH 

□ 1926-1938 Manual. $2.50 

□ Radio and TV Master Index, 26* 



□ 

n 

i □ 

! □ 
! □ 

: □ 

! □ 

i □ 
□ 
□ 



Hush today TV manuals checked (x] below and 
Radio manuals at left. Satisfaction guaranteed. 

□ Seir 19S7 Television Servicing Manual, only. .S3. 

□ 19S6 Television Manual, S3. □ Early 19SS TV, S3. 

□ Additional 19SS TV, S3. □ 19S4 TV Mitnual, S3. 

□ 19S3 Television Manual, S3. □ 1952 TV, S3. 

□ 19S1 Television Manual, S3. □ 19SO TV. S3. 

□ 1949 TV Manual. S3. □ 1948 TV Manual, S3. 

□ A'etf Television Servicing Course, complete .... S3. 

□ Companion Radio Course (all 21 lessons ) . $2.50 

□ I am enclosing $ Send postpaid. 

□ Send CO. P. I am enclosing $ depoait. 



I Address: S 
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pensates for variations in video 
signal level as great as 150:1. 
Designed to be used with any 
Blonder-Tongue Observer TVC-1 
or TVC-lA television camera. 
Suited for outdoors and flame 
control in power, refining and 
processing plants. Blonder- 
Tongue Labs, Inc., 526-36 North 
Ave., Westfield, N. J. 

ELECTRONIC TRAP. Trap- 
Ease. To increase receiving 
range of TV sets by clearing up 
reception from distant stations 



otherwise blocked out by strong 
signals from adjacent channel. 
Mounts on rear or top of TV 
receiver. — Jerrold Electronics 
Corp., 23rd & Chestnut Sts., 
Philadelphia 3, Pa. 

DIS< -CERAMICS, types J A, JB, 
JC. For applications requiring 
minimum change in capacitance 
at any temperature within op- 
erating temperature ranges. 
Insulated with phenolic and 
high-temperature wax vacuum 

" 14 



impregnation. High insulation 
resistance characteristics. Work- 
ing voltage 600 dc. Available 
with No. 20 wire plug-in ter- 
mination for printed wiring.-- 
Cornell-Dubilier Electric Corp., 
S. Plainfield, N.J. 

FM TUNER, model FM-90. Var- 
iable afc and inteichannel mut- 
ing controls. Station selector 
locks into each station in turn 
as pointer travels across the dial 



Iowa. 

INDOOR ANTENNAS. Vhf-Vhf 
Showman, Model No. 3905. 19 
inches long with no rabbit ears. 
Separate vhf and uhf leads con- 
nect with individual terminals 





(Continued) 
dustries, Inc., 16 Howard Ave., 
Brooklyn 21, N. Y. 

MINIATURE POWER RESIS- 
TORS, series C7GL and ClOGL. 
Square body facilitates certain 
assembly and wirintr. % x 11 f 32 
inches cross-section, 7-watt rat- 
ing 1% inches long, from 1 to 
6,000 ohms. 10-vvatt rating \% 
inches long, from 1 to 11,000 
ohms, -Clarostat Manufactur- 
ing Co., Dover, N. H. 

FLAT SELENIUM RECTIFI- 
ERS. Mounted directly on chas- 
is for drawing off heat. Can be 



at touch. Full wide-band de- 
tector circuit for drift-free re- 
ception of weak signals. Two 
meters indicate signal strength 
and center of channel. — Fisher 
Radio Corporation, 21-21 44th 
Drive, Long Island City 1, N. Y. 

OUTDOOR ANTENNAS. Min- 
ute Mount. Factory-assembled 



used in most all-channel sets, 
saving filter or divider cost. Uhf 
dipole extends range of antenna 
to channels 2-83. Operates as 
a folded dipole and reflector an- 
tenna on uhf. with vhf elements 
functioning as parasitic reflec- 
tors. -Channel Master Corp., 
Ellenville, N.Y. 

TELECllEl Fv, for checking 
CRT and yoke faults. 8AXP4 





unit includes aluminum tower, 
antenna with factory-attached 
lead-in, insulators, ground wire, 
ground rod and lightning ar- 
restor. Winegard Co.. 3000 
Scotten Blvd., Burlington, 





requires no ion trap. Can be 
used with all sets, either in the 
kit or by direct substitution; 
Universal yoke wired and fused 
to eliminate possible damage 
to set. Universal service ex- 
tension leads for CRT anode 
and yoke; Plastic mask and 
yoke support.— Telematic In- 



placed in coiner of electronic 
unit without allowing for air 
circulation among plates. Va- 
riety of sizes detailed in Radio 
Receptor Semiconductor Divi- 
sion's Bulletin No. 237- Radio 
Receptor Co., Inc., 251 W. 19th 
St., Brooklyn 11, N.Y. 

ELECTROLYTIC C APACl- 
TORS, Pyta-Pak Kit, metal 
tool box containing both tubu- 
lar and twist-mount electrolytic 
capacitors, a tool kit, the TM 
Twist-Mount catalog and the 
TM Intel-changeability Guide. — 
Pyramid Electric Co.. 1445 
Hudson Blvd., Chicago, 111. 



All specifications given 
on these pages ore from 
manufacturers' data. 





ELECTRONIC COMPUTERS 

MINI LOG. new radically low-priced analog computer. 
For education and research. Wired or kitform 

Complete instruction in computers, automation. RO 
BOTS. electronics, mathematics. Courses start at begin- 
ner's level and go up to commercial level. Prices range 
from SS OO to $24.50. Kits may be taken along with 
course. You huild ACTUAL computers as you progress? 
Kit prices within everyone's reach? We offer over 30 
courses. 

PLANS FOR DIGITAL OR ANALOG COMPUTER S3. 
Set of more than SO diagrams for experimenters $2. In- 
cludes HI-FI radios, tube tester, oscilloscope, etc. 

We teach mathematics by an entirely new method. 
FUNCTIONAL MATHEMATICS, designed for fast effi- 
cient learning. From simple algebra to calculus. Try a 
lesson at our cost. Send for FREE copy of "Electronic 
Brains Experimenter" mag. 

ELECTRONIC BRAIN ENTERPRISES, Inc. 
1015 Atkin Ave. Solt Lolce City 6, Utoh 

y//////////////////////////;w^^ 



COURTESY NORTH AMERICAN AVIATION 



Another reason why today* s fastest 
selling high fidelity record changer is 



Accurate Speeds — 

factory pre-set and tested 

for less than 0.25% rms wow and 

flutter content measured 

at 33 rpm . . . specifications unmatched 

in the field. 



t^Qj For other features and new popular price, see your hi-fi denier or write Dept. TL-4 
4 ROCKBAR CORPORATION 650 Halstead Avenue. Mamarc 



roneck, N. Yj 



on Famous 



NATIONAL 

iH FIDELITY 



AM FM Tuner Net S189.95 

> ^ 20 Watt Ampl Net 84.95 

H5 Preampl Net 49.95 

Net S324.85 




COMPLETE only $J7J95 



*ith I0W. instead of 20W. Amp.— Net $269 90 
COMPLETE only 



s 149 95 



Limited Quantity at our special price. Mail 
orders 25% Deposit— Balance C.O.D. Full Line 
of Hi Fi Components, Tape Recorders, etc. 
Gef our Special Prices 

CENTER ELECTRONICS CO. 

Dept. E 72 Cortlandt St. New York 7. N. Y. 
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GUILD FAIR SUCCESS 

The Electronics Fair held Dec. 6, 7 
and 8 at the Long Island Agricultural 
and Technical Institute, Farmingdale, 
N. Y., was a greater success than some 
of its most optimistic sponsors pre- 
dicted. The 28 exhibitors comfortably 
filled the institute's gymnasium in 
which the fair was held. At least two 
color receivers were in constant opera- 
tion, with color test equipment being 
demonstrated a large part of the time. 
Another interesting color display was 
the closed-circuit medical color TV setup 
at the registration desk of the Long 
Island Radio & Television Guild, who 
organized and operated the fair. 

Other than the color TV and TV test 
equipment, demonstrated probably most 
spectacularly by RCA Service Co., the 
highlights of the exhibit were the small 
TV camera setup of H. L. Dalis, metro- 
politan TV-radio components distrib- 
utor, which permitted spectators to see 
themselves as others saw them, a num- 
ber of hi-fi displays and some interesting 
TV accessories and test equipment. 
These included some neat small pieces 
by Wintronix and the new Kingston 
Absorption Analyzer, an instrument 
which promises to cut down servicing 
time by picking up waveforms electro- 
statically direct from the tube, without 
pulling chassis. Radio-Electronics and 
other magazines also had booths. 

More than 4,000 persons were counted 
as they entered the fair building, plus 
about a thousand high and vocational 
school students who toured the fair and 
the institute on Dec. 7. About half the 
4,000 were friends, students at the 
institute and a few members of the 
general public, leaving an attendance 
of roughly 2,000 technicians. 

The lecture program was not as for- 
tunate as the exhibition. The compara- 
tive inaccessibility of the lecture rooms 
as compared to the exhibits, and pos- 
sibly the lack of advertising for the 
lectures independently of the fair were 
probably the main reasons for a dis- 
appointing turnout. Even John Rider 
spoke to an audience of less than 40. 

In spite of this and a few other 
rough spots due to inexperience, the 
Fair Committee was tremendously en- 
couraged by the overall result and 
voted a 1957 fair immediately after 
the 1956 show was over. 

DIVERSITY THE ANSWER? 

John Rider, speaking before service 
organizations in Long Island and Staten 
Island, and at the fact-finding panel in 
New York Dec. 3, presented a new an- 



swer to captive service. Diversification 
is the way out, he said. The independent 
service technician should adapt himself 
to present-day conditions and so modify 
his activities as to be able to offer much 
better service than the best the factory 
could offer. 

Among other things, the service tech- 
nician should be in a position to service 
all the customer's electronic equipment. 
While the audio business is growing 
by leaps and bounds, servicing record 
players is getting away from the serv- 
ice technician and into the hands of 
music shops and other organizations. 
The customer is more and more tending 
toward the idea of a package deal, while 
the service organization is narrowing 
down. Some are even refusing to work 
on radios, though indications are that 
TV sets may in the future become a 
smaller part of the service business. 

In addition to diversity, service must 
be so/rf, to compete with the factory, 
Rider said. More drastic steps might 
have to be taken, such as consolidation 
of several service shops to offer wider j 
services. Some service technicians might 
even have to adopt a more philosophic 
view of the public to succeed under the 
new conditions. In any event, Mr. Rider 
warned, those who refuse to adapt to 
changing times and put their hope in 
legal redress for "restraint of trade" 
were very likely to be disappointed. 

PHILCO ADVERTISES SERVICE 

Reports from Boston, Mass., state 
that Philco Service Corp., a Philco 
subsidiary, is advertising on more than 
100 billboards in subway stations. 
Theme of the ads is "Now in Boston — 
Philco Factory Service. All work 
guaranteed." 

The service company has been in 
operation in Boston for several months 
and reports that the bulk of its business 
has been coming from nonservicing re- 
tailers. Old warranty cards were said 
to have been used in soliciting business, 
though it was stated that only warranty 
cards turned in by customers of non- 
servicing dealers were used for this 
purpose. Flat rate for television service 
— not including parts — is $5.95. Charge 
for appliance servicing is $<>.1>5. 

CAPTIVE SERVICE PANEL 

Members of service associations, 
service companies and the trade press 
joined in a panel meeting in New York 
Dec. 9 to discuss the problems arising 
from the entry of TV manufacturers 
into the service field. 

After short addresses by John Rider; 
Frank Moch, NATESA; John Wheaton, 



(21st EDITION) 

• What product best fills your needs? 

• What does it look like? 
How does it compare? • Who makes it? J 
• What does it cost? 

Up-to-the-minute answers to all 
these questions are in The 
MASTER. Containing four to five 
times the product coverage of 
any other buying guide — there 
is no catalog like it. It is 350 
factory-prepared catalogs in one 
bound volume. 

1546 PAGES... 

the world's largest electronic 
parts 
catalog' 



\ 

$095 

ONLY L 

from parts distributors 

SERVICEMEN, DEALERS! Buy, sell and 
bill direct from The MASTER. It 
shows list prices' 

HAMS, EXPERIMENTERS! At your 
fingertips, those hard-to-get items 
found only in The MASTER. 
HI-FI FANS! Preselect components 
in your home. Hear them demon- 
strated at your dealer. 
RESEARCH MEN! Specify, design more 
rapidly ... all the latest data in one 
bound volume. 

1546 PAGES OF THE MOST CURRENT 0ATA ON: 
TUBES • TEST EQUIPMENT • CAPACITORS 
CONTROLS • TRANSFORMERS • RELAYS 
ANTENNAS • HI-FI • REC0R0ING ft PA 
WIRE ft CABLE • RESISTORS • KITS. ETC. 

• Over 125,000 items • Complete 
descriptions • Specifications — Prices 

• 11,250 illustrations • Fully Indeied 

• %y x x IV, 6 lbs. 

No matter what electronic component you look for 

YOU FIND IT FASTER 

IN THE MASTER 

Get the 1957 edition from local 
parts distributors — or write for list. 

THE Radio-Electronic MASTER 

60 Madison Avenue, Hempstead, N. V- 
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FIX ANY RADIO OR TV SET EVER 
MADE. ...easier. ...better. ...faster 

This big, 822-page book brings you You l«arn to deal with any kind of 
the kind of PROFESSIONAL training trouble in any kind of receiver. No 
Bn j; fl • TV ,ha t hel P s y°° handle the toughest guesswork. No aimless testing. 
Rogig " ,w radio-television«electronic service jobs 
Receiver as slick and as accurately as you now Mere are iust a few of the subjects 
TROUBLESHOOTING do the easy ones! covered: Components ard Their Trou- 
AND repair . or service beginners, Radio & Tele- bles; Basic Troubleshooting Methods: 
'.son Receiver TROUBLE-SHOOTING "Static" and "Dynamic" Testing! 
hv f'liirnr.li A- REPAIR is a complete, easily Practical Troubleshooting Tips and 
U} understood professional training course. Ideas; AC/DC, 3-way Portable and 
Johnson for experienced servicemen, it is the Battery-set Problems; Servicing Corn- 
ideal way to "brush up" on specific munications Receivers; A Complete 
822 pages, 417 | ob| ; to develop better troubleshoot. Guide to Televition Serv/ce; AM, FM 
... . mg methods and shortcuts; and to and TV Realignment Made Easy; Re- 
illustrations find quick answers to puzzling service sistor, Capacitor, Inductor and Trans- 
Price $7.50 problems, former Problems; Servicing Tuning, 
Step by step, it takes you through Selector and Switching Mechanisms; 
(Sec special offer in each service procedure . . . from lo- Loudspeakers; Servicing Recorders and 
Cwupon) eating troubles quicker and with less Record-playing Equipment . . . and 
testing to repairing them faster and dozens more. Use coupon. Read it 
better. for 10 days at our risk. 

LEARN BASIC CIRCUITS.. ..and watch 
service "headaches" disappear! 

Radio 6 TV It's amazing how much easier you know their likely "troublespots" . . . 

Receiver can repair radio and television sets and and how to eliminate guesswork and 

CIRCUITRY even industrial electronic equipment useless testing. 

AND OPERATION when you know all about its circuits. . , lL . 

You locate troubles in a jiffy because Throughout this new book brings you 

bv (Ihiranli & you know what to look for and where * he . k .' nd ?' above-average pro/essiono/ 

" Johnson to ,ook - You hand, » i° bs ,ots faster . L ra i n,nq • f s y /° u for fh .? b W-i' 

better ... and more profitably. better : pay |obs. Covers all circuits 

6fV) meres Radio 4 Television Receiver ClR- used . m modern television and radio 

J17 •il)? g , / CUITRY AND OPERATION gives you receivers, amplifiers, phono pick-ups, 

^'7 illustrations a compleie understanding of basic record players, etc. 

1 rice $o./o circuits as well as their variations. It Price only $6.75 ... or see money- 

; \l ™% n^Z&V. "-»»"■ 
FREE EXAMINATION... Pay as You Learn! 

"^M^^^^^^^^r^^i ' Dept. RE-27, RINEHART & Co!"lNC™ ™ ™ ™ ™ ™ ™ 1 

| 232 Madison Ave., New York 16. N.Y. | 

■L I l*»»k< itiflicattHl for ID-day r'llrlK KX.X.M I N.XTH IX. 1 will | 

. ' V- ^ , n . , '"' ,, ' r r, ' mlt H ri <'«* i'ulicated <plu^ inmwi nr n-turu book^ post- ■ 

^^^^^SW m cS d n^A,I V * J5 0UBLE n Radio * TV circuitry 

^ SHOOTING AND REPAIR AND OPERATION I 

Make your training ■ , spec i a i 5 e om rinatiam S6 ' 75 ' 

' SPECIAL COMBINATION OPPER1 Both books only $13.00. ■ 

library complete. Have I a?«?fri UWM? ^iWffSS I 

ALL the latest data at I £2t\&!T b00ka ' and $3 a month thereaftcr un,il " 3 00 I 

your fingertips. Get ' ~ ' 

both these books at J** dre '* -J 

Only $13.00 fOr the tWO | OUTSIDK ,<^SA.^8.00. for ^ TROUBLESmiOTINf; * RW-AlKr »V!2S i 
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Long Island Guild and Empire State 
Federation; Bert Bregenzer, Federation 
of Radio-TV Servicemen's Associations 
of Pennsylvania; Paul Wendell, Service 
Management magazine; Dan Creato, 
RCA Service Co.; John Miller, General 
Electric, and John Sheehy, Sylvania, 
questions were submitted by those 
present to the panel members, includ- 
ing the above and a number of editors 
and association figures. Queries were, 
however, practically all directed to 
Messrs. Creato and Miller, with a few 
to John Rider and Frank Moch. 

Captive service was not too well de- 
fined during any part of the meeting, 
and Dan Creato in particular pointed 
out that his operation was factory serv- 
ice rather than captive service, and 
that the RCA Service Co. was not mak- 
ing any efforts to capture the market, 
but was handling only about 10 r /< of 
the RCA black -and-white TV receivers 
now being serviced. The percentage of 
color receivers would be much higher 
for a time, but it was expected that the 
independent service technician would 
soon take over a large part of that 
work. "The sooner that is done," he said 
"the sooner color will be launched." 
In answer to a question, he also stated 
that the RCA Service Co. does not have 
access to names of customers sirrn'n;? 
| warranty cards and confines its solicita- 
I tion of business largely to use of names 
of old customers. 

The position of Mr. Miller was more 
complex, due to G-E's distribution and 
servicing setup. He pointed out that tha 
general policy of G-E's service e'rorts 
was (as was also stated in somewhat 
different words by Mr. Creato) to pro- 
vide set owners with "the kind of serv- 
ice that will give maximum support to 
our sales program on these products." 
General Electric has set up thiee serv- 
ice depots, at Columbus, Toledo and 
Fort Wayne, and G-E distributors vary 
in the amount of service they offer to 
the retailers in their area. An addi- 
tional factor is that some of the dis- 
tributors are owned by General Electric 
and others are independent, though 
policy-wise some of the company-owned 
concerns were more independent than 
the independents, Mr. Miller said. 

Representatives of the service as- 
sociations, in their opening addresses, 
deplored certain recent advertising. 
Some G-E ads, Jack Wheaton stated, 
rather implied that the customer has 
not been getting the best kind of service 
from the independent technician, while 
the Philco slogan "We Build It — We 
Know It Best" tended to foster the same 
conclusion. Bert Bregenzer reported 
that some of the ads appearing in the 
Pittsburgh press "tended to degrade 
the independent serviceman. " 



NEW GROUPS IN NATESA 

Mineral Area Television Electronic 
Service has been formed in the Des- 
loge, Mo., area. It is the ninth Mis- 
souri affiliate of the National Alliance 
of Television Electronic Service As- 
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come the speakers 



FROM DELCO RADIO 

itti highest performance. You trust them 
do your customers! 



. . . so 



Engineering skills of Delco Radio and General Motors com- 
bine to offer a full line of speakers for home and auto radios, 
phonographs, TV, and Hi-Fi. National advertising behind 
the Delco Wonder Bar Radio develops a bigger service 
market for you! For fast service call your UMS-Delco 
Electronics Parts Distributor. 

14 Standard Models: Designed and built to R.E.T.M.A. 
standards with heavily plated metal parts and Alnico-V 
magnets. Precision felted cones give uniform response over 
full operating frequency range. All are fully dustproof 
and dependable. 

Dual-Purpose Hi-Fi Model 8007: A superior speaker for 
custom-built audio systems and for replacements in AM, 
FM, TV and phonograph sets. Size 8", 50 to 12,500 CPS 
frequency range; Alnico-V magnet; 10-watt power rating; 
4.1 v.c. impedance; IMg" voice coil. 



DELCO 
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RADIO 

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 



A CENfUAl MOTORS P BOOUCT ~ A UNITCO MOTOKS UnE 
Distributed by Delco Electronic Parts Distributors 




A complete line of original equipment service ports from the 
WORLD LEADER IN AUTO RADIO 

FEBRUARY, I 957 
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The unidirectional dynamic Unidynes are 
now more than ever your best choice in 
those installations where feedback is a 
problem, and for all fine-quality public 
address, theatre-stage sound systems, 
magnetic recording and remote broad- 
casting—where critical standards call for 
the finest-quality microphone operation. 

Another example of the continuous 
creativity of the Shure Research and 
Development Laboratories, 

55S Unidyne List Price 

'7950 

556S Broadcast Unidyne 

List Price »120 00 
IN ELECTRONICS SINCE 1925 




SHURE BROTHERS, INC. 

Microphones Electronic Components 
212 HART RE Y AVENUE • EVANSTON, ILLINOIS 
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sociations. Edward Engel, Crystal City, 
is president of the new association; 
Melvin Declue, Potosi, vice president; 
Harold Ransom, Desloge, secretary, and 
Carl Warren of Flat River, treasurer. 

Another recent affiliate is the Tele- 
vision Electronic Service Association 
(TESA) of South Central Missouri. Its 
officers are James Rathbun, Sparta, 
president; Hubert Montgomery, Sparta, 
vice president; W. A. Pryer, Mountain 
Grove, secretary-treasurer- Troy Bran- 
stetter, Mansfield and E. Carroll, 
Cabool, were elected directors. 

NATESA also reports affiliation of 
the Radio-Television Technicians Guild 
of Florida- Dade County, with head- 
quarters in Miami. 
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TELEVISION & APPLIANCE. INC. 

Silci tnd Service 
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PHONE AM 6-1348 of AM 6-8825 



■a.) euctronic swvtce since iwo- 

-EXPERIENCE COUNTS' 

Printed on litfht card, the above mail- 
ing piece gets a story across that would 
be hard to impart in a long: and serious 
piece of text. 



TSA SEEK* LICENSE 

Regulation of the operations of TV 
service technicians will be sought by 
the Norwalk branch of the Television 
Service Association of Connecticut. The 
local association voted to request a 
meeting between the group and the City 
Council to work out details. 

One cause of the action is victimiza- 
i tion of TV owners by unscrupulous re- 
pairmen. The meeting which voted for 
licensing was one that had been called 
specifically to discuss the grievance of 
l a customer who testified that he paid 
for a new picture tube which proved — 
on further examination of the set by 
another service technician — to be his 
old one. This was only one of a number 
of complaints received by the assoeia- 
I tion's grievance committee. 

WEST CENTRAL MEET 

More than 100 delegates met at the 
i West Central Region convention of 
NATESA held in Springfield, Mo., early 
in December. 

Captive service held a prominent po- 
sition in the discussions but the del- 
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A NEW 

FRONTIER 

FOR 

TECHNICS 





RCA offers an opportunity for you 
to apply your technical skill to its 
Missile Test Project at Patrick 
Air Force Base, Florida— 
"Launching Site of the Satellite/' 

Here at the world's longest missile 
testing range, extending from 
Florida far across the South Atlan- 
tic, you can enjoy improved status 
with the recognized leader in Elec- 
tronics. Unprecedented growth op- 
portunities are offered in various 
phases of data acquisition, transmis- 
sion and processing, including Radar 
— Communications— Op tics- 
Computers— Timing— Telemetry. 

At RCA's Missile Test Project you 
will enjoy technical advancement 

FEBRUARY, 1957 



combined with famous Florida liv- 
ing. Your family will appreciate 
the ideal climate— allowing year 
'round outdoor activities— and 
pleasant social surroundings. 

Immediate assignments are avail- 
able in Florida, the Bahama 
Islands, and aboard tracking ships 
in the South Atlantic. Attractive 
home leave policy and salary dif- 
ferential make the Bahama Islands 
and tracking ship assignments 
especially attractive for single men. 



Let the Missile Test Project be- 
come your symbol of the future. 
Join in our assault on the frontier 
of space! 

For complete information about 
this new and challenging field, 
write to : 

Personnel Manager, Dept. N-I5B 
RCA Service Company, Inc. 
Missile Test Project 
P. O. Box 1226 
Melbourne, Florida 
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Look inside the brand new Mallory 
1600 series vibrator. There are no con- 
tact buttons! 

This completely new approach to vibra- 
tor design means a big advance in 
performance. The extra- large spring- 
leaf contact area gives you up to 100% 
longer life than ever before . . . reduces 
arc erosion. 

Sticking of contacts is eliminated, to 
assure you positive starts. The simpler 
design makes possible absolute uni- 
formity of every vibrator. And thanks 
to lighter vibrating mass and noise- 
stopping design, they're the quietest 
vibrators you've ever installed. 

Be sure to get your stock of the new 
Mallory 1600 vibrators from your dis- 
tributor. He carries them in ratings for 
all auto radios ... at the same price you 
would pay for an ordinary vibrator. 




P. i. MALLORY A CO. Inc., INDIANAPOLIS ©, INDIANA 
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TECHNICIANS' NEWS (Continued) 

egates took a far less serious view of it 
than has been the case in the East. 
An optimistic spirit prevailed and it 
was generally agreed that "the problem 
would be resolved in our favor. 99 

Another important subject of dis- 
cussion was the TV license legislation 
pending in the State Legislatures of 
Missouri, Texas and Louisiana. The 
convention's feeling was for licensing 
and most of the delegates also took an 
optimistic view of prospects in that 
direction. 

Technical sessions were also included 
in the program. A talk on the role of 
electronics in the defense of the country 
was given by G. Pierson Ward of 
KTTS-TV at the closing banquet. 



SEEK COOPERATIVE ACTION 

A meeting of delegates from five 
States, meeting Sunday Dec. 2 in New 
York City, formed a cooperative group 
for the purpose of coordinating the 
activities of the organized service as- 
sociations in the northeast United 
States regardless of their affiliations. 
Representatives of The Empire State 
Federation of Electronic Technicians, 
the Pennsylvania Federation of Radio 
and Television Service Associations, of 
the Television Electronic Service As- 
sociation of Connecticut and of Mas- 
sachusetts and New Jersey groups were 
present at the meeting. 

The modus operandi, as laid down at 
the meeting, was to meet occasionally 
for the purpose of going over common 
aims and discussing coordinated action, 
wherever such might be possible. The 
name United Electronic Service Council 
was chosen for the group and Frank 
Silverman of Hartford was chosen pres- 
ident. The address of the new organiza- 
tion is at present the same as that of 
TELSA, P.O. Box 1711, Hartford, Conn. 



OFFER COLOR COI 'RSE 

A complete correspondence color TV 
course has been offered to independent 
service technicians by Sylvania Electric 
products, Inc. The course includes 14 
lessons, and was prepared by the Radio 
Television Training Association, a lead- 
ing TV correspondence school. Each 
lesson carries an examination sheet, 
and all papers receive individual at- 
tention, it was stated. 



WHAT IS CAPTIVE *ERYI< E? 

A recent dealers' meeting in St. 
Louis brought to light that different 
members were speaking of altogether 
different things in referring to captive 
service. This — it may well be imagined 
— made discussion very much more 
difficult! 

Some of the dealers felt that the 
term should apply only when a TV or 
appliance line can be serviced only 
through the factory organization and 
dealers must buy a service policy from 
the wholesaler for each item, whether 
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he wants it or not. This resembles 
John Rider's definition: "When the 
customer has no freedom of choice as 
to who shall service his equipment, 
that is captive service." 

Others included in their definition 
the operations of all manufacturers 
who are in the service business and 
solicit it both on a local level and 
through national advertising, even 
though they authorize independent 
service companies to repair their 
products. 

A third definition has been adopted 
by a number of service meetings called 
to discuss the subject: 

"The term 'captive service' will here- 
inafter be defined as service or services 
offered to consumers on a fee or no- 
charge basis by television and/or radio 
receiver manufacturers, their subsid- 
iaries, agents, or segments of receiver 
distribution other than the retail mer- 
chandiser." 

Other statements, notably those sug- 
gesting that captive service is in re- 
straint of trade, also indicate that 
captive service means many things to 
many minds. To some, the definition of 
captive service and that of factory 
service is identical. Others distinguish 
between the two. An official definition, 
possibly distinguishing between differ- 
ent grades of captive service, might 
be very useful, especially if it could be 
so drawn as to meet with approval 
from the great majority of the service 
groups. 



SET DAMAGE CHARGED 

A TV technician. Robert Pharris of 
Columbus, Ga., was arrested recently 
on charges of malicious mischief after 
a woman customer complained that he 
damaged her TV set. 

Pharris told the court that the cus- 
tomer had paid only part of previous 
repair bills and that he had asked her 
to pay up before he left the set. When 
she refused, he disconnected the antenna 
and removed the knobs. 

The customer stated that she thought 
the bill was too high and refused to 
pay until she had consulted the Better 
Business Bureau. Upon her refusal to 
pay, she said, the service technician 
removed the antenna and knobs and 
left. END 
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This year's news in batteries is the 
Mallory Battery Program! 
It's more than "just another battery 
line." It's a brand new concept of 
battery performance, battery value 
and battery promotion — all rolled up 
in a program that produces growing 
sales for you all year 'round. 
Get into the fast-growing transistor 
radio market for mercury batteries- 
pioneered by Mallory. They end your 
problems with shelf life . . . give your 
customers new standards of long life, 
constant power, economy. And for tube 
tyj)e portables, you can depend on 
the new full line of Mallory zinc- 
carbon batteries. 

See your Mallory distributor today . . . 
and get full facts on the Mallory 
Battery Program! 
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Do you need a De g ree 
for success in Electronics? 



'TSJ 

1 ^lot necessarily," says Dick Brani, 33-year-old Field 
Engineering Instructor in Project Sage at IBM — Kings- 
ton, New York. "Oh, sure— I'm aware of my limitations 
to design electronic equipment even though I am quali- 
fied to maintain it. That's the biggest advantage of a 
formal degree. The point is . . . there are many respon- 
sible management positions opening all the time in IBM 
for men like myself . . . and comparable positions else- 
where would probably require an engineering degree." 

Some seven years ago, IBM took the initiative with 
respect to technical training within its own organiza- 
tion. It realized, even then, that a great number of in- 
telligent and otherwise capable men were falling by the 
wayside merely because they lacked 4 years of college 
engineering. Statistics indicated that because of finan- 
cial difficulty or improper high-school preparation, close 
to 50% of the potential engineers in the country became 
lost in the educational shuffle. While some people with 
less foresight ignored the fact or bemoaned it, IBM did 
something about it. Consequently, fellows like Dick 
Brani can now enjoy more satisfying, more rewarding 
work than ever before. 

Great Interest in Mathematics. While Dick was at- 
tending Boys' High in Brooklyn, his principal academic 
interest was mathematics. And, like many other young 
fellows of that era, Dick was realistic about his future. 



He decided his best bet might be business accounting. 
When Dick graduated in 1940, he accepted a position 
with a New York banking firm. It was not until Dick 
entered the Army in 1943 that he had the opportunity 
to pursue a more advanced form of mathematics, an 
A.S.T.P. training program at Lehigh University. This 
all-too-brief experience convinced Dick that he should 
make his career in a field that was in some way related 
to electrical technology. 

Postwar Education. Discharged with the rank of Staff 
Sergeant, Dick returned to Allentown, Pa., to marry a 
girl he had met while enrolled at Lehigh. During this 
period, he successfully supported his family and himself 
selling various lines of food. In the evening, however, 
Dick continued his study of radio, TV, and electronics 
at the Allentown Branch of the Temple Institute. In two 
years' time, he graduated and secured an F.C.C. license. 
His technical career was beginning to take shape. 

IBM Looks Especially Good. Glancing through an is- 
sue of Time Magazine one evening, Dick happened to 
read an article about Thomas J. Watson, Jr., the presi- 
dent of IBM. The story emphasized Mr. Watson's great 
faith in the future of electronic computers . . . the won- 
derful promise it holds for the ambitious, intelligent 
young man. Some time later, Dick spotted a classified 
ad describing IBM's association with Project Sage. Phil- 




Dick explains computer logic to a Systems Class. 
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Brani trouble shooting Magnetic Drum Frame. Brani studies computer pluggable unit. 




33-year-old Dick Brani feels that technicians can grow into 
more responsible positions. 



adelphia was one of the work locations available after 
training. That was all Dick Brani needed. 

Asked to Become an Instructor. When Dick was 
three-quarters of the way through his nine month com- 
puter systems course, he was invited to remain at King- 
ston as an instructor. "It was like a bolt out of the blue," 
he recalls. "I knew I'd enjoy teaching, but I always 
thought it was out of the question. I accepted all right, 
and I can't tell you how much I've enjoyed helping these 
fellows and watching them grow within the organiza- 
tion. For instance, there's a fellow in my class right now 
whose education is limited to correspondence school. 
He's in the top third of his class, and has a real future 
with IBM— all because he has the native talent and is 
willing to work." 

What Does Dick Brani Teach? "Actually, I teach 
three separate courses for technicians in field engineer- 
ing. One is computer systems testing, which is for the 
more advanced student. This training lasts for 33 weeks 
—a long time, perhaps, but it's well worth it. Another 
is a program of 24 weeks' duration that deals with com- 
puter input-output units. Finally, I teach a course in 
computer units displays. This also lasts for 24 weeks. 
Each one of these courses is an education in itself." Ex- 
perience has shown that IBM's educational programing 
is most successful. Men accepted receive their training 



with no strings attached— no contracts. Upon gradua- 
tion the road to success is wide open in all divisions of 
the corporation. 

The World's Largest Electronic Computer. "This 
computer is really fantastic. It contains approximately 
1,000,000 parts, and it's housed in a building 4 stories 
tall. Information is filtered in from Texas towers, picket 
ships, reconnaissance planes — even ground observers. 
Every object in the sky is analyzed. Then it checks each 
object against available traffic data and identifies it as 
either friendly or hostile. It can make suggestions, but it 
can't send a Nike missile against a 'baddie/ Only 
authorized personnel can make that decision." 

What About Dick's Future ?"Well, right now, I'm do- 
ing work that most technicians couldn't touch with a 
ten-foot pole. I know of few companies where techni- 
cians are actually doing engineering work. I guess it's a 
matter of approach. Both kinds of companies will get 
the job done, but IBM prefers to think in terms of the 
man, encouraging him to grow into more responsibility. 
You might say that IBM gets more out of the man, and 
in the final analysis, it seems a lot more efficient from 
the corporation's and employee's viewpoint. Personnel 
policy at all levels— management, engineering, or tech- 
nical—is the same. The future is wide open." 

Just recently, Dick bought a home in Saugerties, near 
Kingston, where his wife Betty and their three children, 
David, 9, Sharon, 7, and Paul, 3, enjoy a pleasant, con- 
tented life together. Occasionally, in the summertime, 
Dick plays softball with his co-workers. But his family 
is — and always will be — his predominant interest. 

What About You? Opportunities in the Project Sage 
program of long-range national importance are still 
growing. If IBM considers your experience equivalent 
to an E.E., M.E. or Physics degree, you'll receive 8 
months' training, valued at many thousands of dollars 
as a Computer Systems Engineer. If you have 2 years' 
technical schooling or the equivalent experience, you'll 
receive 6 months' training as a Computer Units Field 
Engineer, with opportunity to assume full engineering 
responsibility. Assignment in area of your choice. Every 
channel of advancement in the entire company is open. 
All the customary benefits and more. WRITE to: Nelson 
O. Heyer, Dept. 3102, IBM, Kingston, New York. 
You'll receive a prompt reply. 




Customer Engineers: opportunities are also 
available, locally, for servicing IBM machines, 
after training with pay. Consult your nearest 
IBM office. 



IBM 
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At the Maintenance Console. At home Dick plays with one of his three children. 
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555AV0M 



YOU NEED THESE FEATURES: 



Meter Movement Protection up to 500 times overload 
is provided by a rectifier network. 



The 555A Measures: AC Current, DC Current, AC Voltage, 
DC Voltage, Output, Resistance 

43 Unduplicated Ranges 

Separate Range and Function Switches 

Double Magnetic Shielding 

3% DC, 4% AC Permanent Accuracy 

Easy to Read, Four Color Scales 4 % " long 

Metal Case with Die Cast Bezel 6 Vs " x 4 s / 8 " x 2 '/ 8 " 

Sensitivity: 20,000 Ohms/Volt DC, 2000 Ohms/Volt AC 



Complete with Probes and CjjKQ 
Batteries at your Parts Distributor T^f 



New Tubes 

8t Semi- 
'ondiiHors 



This past month has provided us with 
a bountiful array of new units. Keeping 
pace with the growth of transistor 
types, are series of quick-recovery and 
high-voltage silicon diodes. Included 
also are several TV receiving types, a 
transistor and a European made recti- 
fier and voltage regulator. 

IN625, .6, -7, -8, -9 

Hughes Products, a division of the 
Hughes Aircraft Co., has announced 
a group of new quick-recovery silicon 
junction diodes, the 1N625, 1N626, 
1N627, 1N628 and 1N629. 




They afford a combination of char- 
acteristics — high speed, high voltage, 
high temperature — not heretofore 
available in subminiature semicon- 
ductor devices. With significantly faster 
recovery characteristics than standard 
germanium computer diodes, these de- 
vices are capable of operating at high 
voltages and temperatures. They can, 
therefore, be used instead of vacuum 
or germanium diodes in most high- 
frequency or fast-switching circuits — 
flip-flops, modulators and demodulators, 
discriminators, clamping and gating 
circuits. 

All types are packaged in a one-piece 
fusion-sealed glass envelope, impervi- 
ous to moisture. The size of the diode 
glass body is 0.105 by 0.265 inch. The 
ambient operating temperature range 
is from -55°C to 135 °C. Maximum 
power dissipation is 200 mw at 25 °C. 
All types recover to a minimum of 400,- 
000 ohms in 1 microsecond when 
switched from 30 ma forward to 35 
volts reverse. 

At 25 °C maximum average rectified 
current for these transistors is 20 ma, 
maximum power dissipation is 200 mw. 
The reverse voltage at which a reverse 
current of 100 fia flows is: 1N625, 30; 
1N626, 50; 1N627, 100; 1N628, 150; 
1N629, 200. 

IN588, -89, .90, -91 

Four new silicon rectifiers (see 
photo) having a peak inverse voltage 



PHA0STR0N INSTRUMENT AND ELECTRONIC COMPANY 

151 Pasadena Avenue, South Pasadena, California 
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». BEST because . . . 
Only the CLEAR PICTURE Comes Thru! 




The 

SECRET... 



Unmistakably . , . 
THE FINESTI" 



TV— FM 
HI-FI • PHONO 
ACCESSORIES 




Model No. DF200 List $9.50 
. . . Introductory Price $ 6 95 

There is a DYNAMIC 
ACCESSORY OR SERVICE AID 
for practically all needs. 
Catalog on request! 



NEW TUBES & SEMICONDUCTORS (Contd.) 

rating of 1,500 have been announced 
by Texas Instruments. Ideal for use in 
cathode-ray-tube power supplies and 
similar high-voltage circuits, these 
units have forward current ratings to 
125 ma and operate stably to 150° C. 




The 1N588 and 1N589 are axial 
models, permitting point - to - point 
wiring. At 25 C, each of these grown- 
junction units has a 1,500-volt peak 
inverse rating. At this voltage and 
temperature the 1N588 permits an 
average rectified forward current of 
' 25 ma, the 1N58U 50 ma. 

Stud models 1N590 and 1N591 pro- 
vide maximum heat dissipation. They 
offer a choice of anode or cathode stud, 
eliminating the necessity for high- 
voltage insulation between stud and 
chassis. At 25 C, each rectifier has a 
peak inverse voltage rating of 1 ,500 
and an average rectified forward cur- 
rent, at peak voltage rating, of 125 ma. 
The 1N590 uses a cathode stud, the 
1N5D1 an anode stud. 

These silicon rectifiers are 0.53 inch 
long and have a maximum diameter of 
0.37 inch. 

GZ34 low-voltage rectifier 

Designed to improve audio amplifier 
power supplies, the GZ34. a cathode 
type rectifier tube, has been made avail- 
able by Amperex. Developed by 
Amperex's European affiliate, Philips 
of the Netherlands, the tube is intended 
for the American high-fidelity market. 

The GZ34 is an octal-base, indirectly 
heated, full-wave rectifier operating on 
a 5-volt heater drawing 1.9 amps. It 
has an output capacity of 250 ma and 
is characterized by low output imped- 
ance, exceptional internal insulation 
and small physical size. 

It replaces without circuit changes, in 
most amplifier power supplies, an entire 
line of popular heavy-duty 5-volt recti- 
fiers, such as the 5U4G] 5V4G, 5T4, 
etc. The resultant benefits include better 
voltage regulation and greater linearity 
in non-class-A power stages due to 
lowered power-supply impedance, high- 
er power output due to increased power- 
supply voltage, reduced ripple, cooler 
operation due to lower voltage drop and 
added protection of costly power out- 
put tubes as a result of delayed warmup. 

75CI voltage regulator 

A new 75-volt regulator tube, the 
75C1, has been developed by Mullard 
to give improved performance in any 
equipment and any application where 
low-voltage regulators are normally 
used. 



TAKE YOUR PICK 

of any of these famous radio and 
TV guides by Abraham Marcus 

sent 10 days FREE 



Prentice-Hall presents the famous 
series of MARCUS radio books: 

1. ELEMENTS OF RADIO, 3rd Edition 
by Abraham and William Marcus 

The phenomenal elementary radio book that has 
sold over a million copies, is listed by our armed 
forces, and has been translated into a number 
of foreign languages. Contains complete course 
in fundamentals of radio, simply and clearly 
explained step- by -step. No previous knowledge 
of electricity, radio, physics, or higher math 
needed. Many illustrations, 771 pages $6-*'»0. 

2. RADIO PROJECTS 

by Abraham Marcus 

A series of construction projects ra?iging from 
the simple crystal set to the modern superhetero- 
dyne receiver. Teaches the student how to put 
his theory into practice. Fully illustrated and 
easy to follow. Shows: 4 receivers, amplifier, 
tuner, oscillator, color codes, etc. Over 80 driv- 
ings and photographs. Clearly written so you 
can't go wrong. $3.50. 

3. RADIO SERVICING, THEORY and 
PRACTICE, 2nd Edition 

by Abraham Marcus 

Explains in clear, simple language the HOW 
and WHY of all types of radio receivers — s>ll 
types of test instruments — all types of service 
procedures and techniques. 7'.' 4 pages, over I no 
pictures, circuit diagrams, charts, etc.. im-hid- 
ing over 100 pages and 69 illustrations in the 
section on test instruments alone. Expert self- 
training. $6.60. 

4. ELEMENTS OF TELEVISION 
SERVICING 

by Abraham Marcus and 
Samuel Gendler 

The book that puts you in the TV servicing 
business. Completely covers, in simple, easy- 
to-understand language, field and bench TV 
servicing in black-and-white and color. 587 
pages with hundreds of illustrations in black- 
and-white and color. Color chapters alone ».re 
worth many times price of book. $7.35. 



Each book is complete in itself and can be pur- 
chased separately. Together, they form the 
finest self -study radio course from the very 
beginning to the most advanced color television 
servicing. Available at your bookstore i»r supply 
house ... or mail coupon to Prentice- Ha 11. Inc.. 
Dept. 5744-B1, Englewood ClitFs, New Jersey. 

m — FREE-EXAMINATION COUPON — ■» 

1 PRENTICE-HALL. INC., Dept. 5744-B1 ■ 
I Englewood Cliffs, New Jersey 



I Please send rac the book* Hark**! below t*r !nv 
examination. I understand I can retain liooks within 
I in days without obligation, or will remit |ui\i:hiu 
(phis -.hipping charges > tor any I wish to keep. 
.□Elements of Radio - Simple, romplete coiiim- "n j 
I baste radio. Many i Hint rat ions. 771 pata-s. $0.«>ii. 
I □ Radio Projects — Clear instructions for building re- 
| eHwrs. amplifiers, tuner, etc. Out 8«* pirtun 

I S3 Radio Servicing. Theory and Practice— ghe* how 
and why of all receiver*, test instruments, -etvie- 

| ing. 704 pp.. 400 pictures. $6.60. 

, □ Elements of TV Servicing i'i»ver* Held ami bench 
servicing of black-and-white and color TV. Cinut 

i <ectlnn on color. 587 pp.. hundreds ot pictures. 
$7.:::,. 



I Name .... 
I Adiiress 



Zone State.. 



| SAVK SlliriMXCS CHAIUSKS If you enclose payment 
with coupon. Same return and refund privilege. 
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DYNAMIC ELECTRONICS - 
NEW YORK, INC. 

lorrH Hi III, tom lilnid. New York 
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NEW TUBES & SEMICONDUCTORS (Contd.) 

grid-to-plate capacitance of this unit 
minimizes feedback problems encoun- 
tered in mixer circuits operating at 
an if of about 40 mc — especially the 
troublesome feedback on channel 2 
because of the small difference between 
the channel frequency and the if. In 
addition, the low output capacitance of 
this unit permits the use of a high- 
impedance plate circuit with resultant 
increase in mixer gain. 

6AW8-A 

A general-purpose high-mu triode- 
sharp-cutoff pentode of the nine-pin 
miniature type, the 6AW8-A is intended 
for a wide variety of applications in 
TV receivers. The pentode unit is espe- 
cially useful as a video, video if, or age 
amplifier. The triode unit may be used 
in sync amplifier, separator, and clipper 
and phase-inverter circuits. 

The 6AW8-A, announced by RCA, is 
like the 6AW8 but features a pentode 
unit having a plate-current character- 
istic with a controlled knee to provide 
good linearity at relatively low plate 
voltage, and a high transconductance 
(9,000 /*mhos). In addition, this tube 
is designed with a (500-ma heater having 
a controlled warmup time series heater 
strings. 

The 6AW8-A supersedes the 6AW8 
and is unilaterally interchangeable with 
it. 

25CD6-GB 

A high-perveance tube of the glass- 
octal type, the 25CD6-GB is designed 
for use as a horizontal-deflection ampli- 
fier tube in "transformerless" television 
receivers. The 25CD6-GB is smaller and 
more compact than the 25CD6-G and 
25CD6-GA, but features a modified 
mount design to maintain the same 
high perveance and to permit operation 
at higher ratings. 

This tube, announced by RCA, is 
designed with a GOO-ma heater having 
a controlled warmup time to minimize 
voltage unbalance during starting in 
receivers utilizing scries heater strings. 

The 25CDtf-GB is rated to withstand 
a maximum peak positive-pulse plate 
voltage of 7,000 and a maximum plate 
dissipation of 20 watts. These features 
in addition to low mu factor and a 
high operating ratio of plate current 
to grid-2 current enable this tube to 
provide adequate deflection for 90° pic- 
ture tubes. 

The 25CD6-GB is a replacement for 
the 25CD6-G and 25CD6-GA. END 




Send for MusiCraft's * m 

high fidelity 

catalog 




Just off the press J 
Jam-packed 
with latest 
hi-fi values! 



Here's a special high fidelity catalog that you'll 
find particularly useful, because we have included only equipment which 
we at MusiCraft consider the best — from the standpoint of compatibility 
and stable operating efficiency — in every price range. 

Page after page pictures the newest high fidelity equipment with 
detailed information about characteristics and specifications. 

Whatever you want — whatever you need — speakers, tuners, ampli- 
fiers, turntables, "do-it-yourself" kits, etc. — MusiCrafVs new catalog 
features all the top quality components from leading manufacturers. 



Smnd now f*r yotir rV« copy of *Jw nmw MUSKSAFT HIGH BDZUTY CATALOG? 



JfutiCtaft- 

48-GEast Oak Street 
Chicago 1 1, Illinois 



Delaware 7-4150 



address. 



city_ 



ENGINEERING 



Prvparv for un- 
limited oppor- 
tunity's of the 
Khrmmic A in 




B.S. DEGREE 
IN 27 MONTHS 

Karn your U.S. uVtrw in 27 months at Indiana TVrhnlral 
Colh>n«\ lnten>iv«' specialized course. Comprehensive 
t minim; in elt'cirnnli''*, television, adviineed radio theory 
and desik'n. ninth ami elect rim I cmdm-erlnK. Modern 
lalKuatoriev. W rut.'. U.S. OKC.UKK IN 27 MONTHS 
in Aeronaut leal. Chemical. Civil. Electrical, and Mech. 
KnKlneerlnu : in MONTHS in Mathematics. Chemistry. 
Physics. ANo EnuineciinK Science preparatory emirsc*. 
C I. approved. Kilter March. June. Sept.. Dec. Earn 
part of your expenses in Fort Wayne. Cat aloe. 

INDIANA TECHNICAL COLLEGE 

1727 E. Washington Blvd., Fort Wayne 2, Indiana 

Please send me free information on B.S. ENGINEERING 
DEGREE IN 27 MONTHS as checked. 
□ Electronics □ Chemical □ Aeronautical 

rj Civil □ Mechanical □ Electrical 

B.S. DEGREE IN 36 MO. in: Math.fJ Chem.O PhysicsQ 



Name.. .... 

Address...-. 



Radio-Electronics 

For Libraries 

Current yearly volume to be 
available on microfilm* 
Write for information. 



r __ \ 

















UNIVERSITY MICROFILMS 

ANN ARBOR, MICHIGAN 
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Your First Class 

F. C. C. LICENSE 



in 



12 Weeks! 



F.C.C. License — the Key to Better Jobs 

An FCC commercial ( not amateur) 
license is your ticket to higher pay and 
more interesting employment. This li- 
cense is Federal Government evidence 
of your qualifications in electronics. 
Employers are eager to hire licensed 
technicians 

Grantham Training is Best 

Grantham School of Electronics spe- 
cializes in preparing students to pass 
FCC examinations. We train you quick- 
ly and well. All courses begin with 
basic fundamentals — NO previous train- 
ing required. Beginners get 2nd class 
license in 8 weeks, 1st class in 4 addi 
tional weeks 



Here'sl 
Proof I 



A few of our recent gradu- 
ates, the class of license 
they got, and how long it 
took them 

Class of 
License Weeks 

l> fMrtlri, 210 huwlinn. Waltorboro. < lot I 
Tim Mnn-k. I'.O.Kox H1H7, Suiiland. Md. 1st 13 
uif iii.lU ;i2« l 4W'a-ih.m..\Vnicf.ra]if...lst la 
I, Khvuti^iti. :*2h St.Charlw, New Origan*. 1st 1J 
KlrliunlJ«nr*.fttat)on K«HPJ»ueblo.Co1o. ,1st I 
J(.. l hiii'k, \Varne-<hnrn, Miss lit II 

W. I*. Main*. KM* H. I'nrainount. 

I E ■ ra tallf , Ht 12 

Learn by Mail or in Residence 

You can train either by correspond 
ence or in residence at either division 
of Grantham School of Electronics — 
Hollywood. Calif., or Washington, D.C. 
Our free booklet. "Opportunities in 
Electronics," gives details of both types 
of courses. Send for your free copy 
todav 



FCC-TYPE EXAMS 

FCC 'type tests are used 
throughout the Grantham 
course. Constant practice 
with these FCC -type tests 
helps you prepare for the 
actual FCC examination 



OUR GUARANTEE 

If you should fail the 
FCC exam after finishing 
our course, we guarantee 
to give you additional 
training at NO ADDI- 
TIONAL COST. Read de- 
tails in our free booklet. 



TWO COMPLETE SCHOOLS: To better 
serve our many students throughout 
the entire country, Grantham School 
of Electronics mailt tains two com- 
plete schools — one in Hollywood, 
California and one in Washington, 
D.C. Both schools offer the same 
rapid courses in FCC license prep- 
aration, either home study or res- 
ident classes. 



MAR TO SCHOOL NEAREST YOU 



(mail in envelope or paste on postal card) | 

f Grantham Schools, Desk 74-B f 

821 — 19th Street N.W. np 1505 N Western Ave. 
Washington 6, D.C. « n Hollywood 27. Calif 

Please send me your free booklet telling how I can 
get my commercial FCC license quickly. I understand 
there is no obligation and no salesman will call 



City State 

I am interested in □ Home Study, □ Resident Classes 




80-METER NOVICE CONVERTER 

Please print a diagram of a con- 
verter that I can use ahead of a 5-tube 
broadcast set for reception on the 80- 
meter Xovice band, ['tease use com- 
mercial coils and transformers if pos- 
sible — J. C. t Winston-Salem, N.C 

6K8 6oo ir 



•63mc awt 



FOR BROADCAST RECEIVERS 

oscillator coil to provide more accurate 
tuning with this bandspread tuning ar- 
rangement. 

Connect the output lead to the input 
of the receiver tuned to around 1500 kc 
or adjust them for maximum output 

6SK7 i5oo«£ cow 

lf mPl 6 > Oj , . TQ Ml POST OH RCVP 

O p f™f ' COAX-D0 MOT CONNECT 
— ' V 1 4r T0AC/W CHASSIS 




CI 4C3»10-iOOuy' 
C2 4C4.4-30i4rf 



HALF * WWC PWA TRANS 



This converter includes a stage of 
1500-kc if amplification to increase the 
sensitivity of the converter-receiver 
combination and a bfo to permit re- 
ception of CW signals. The antenna and 
oscillator coils may be any available 
type covering the 75- and 80-meter 
bands. You can select them from types 
made by Miller, Stanwyck or Meissner. 
We suggest that you use a slug-tuned 

BATTERY EI 

Please print a diagram of a battery 
eliminator for testing 6- and 12 -volt 
auto ra d ios on the serv ice ben ch . — 
/. F., Kew Gardens, N. Y. 

This dual-voltage battery eliminator 
was described in Tips for the Service- 
man, published by International Rec- 
tifier Corp. Two 7-volt transformers 
(Tl and T2) are switched in series for 
12 volts or in parallel for 6 volts out- 
put. They may be Triad type F-64U 
or equivalent, designed especially for 

2-3A 



when receiving an 80-meter signal. 

Trimmers CI and C3 are adjusted 
to tune in the low end of the band with 
the 50-AAf tuning capacitor closed. 
Padders C2 and C4 (and the oscillator 
tuning slug, if any) are then adjusted 
to reach the high end of the band with 
the tuning capacitor almost fully open. 
Repeat the process several times for 
optimum tracking. 

JMINATOR 

this type of service. The secondaries 
supply 7, 8 and 9 volts at 7 amps. The 
rectifier is a 26-volt at\ !l.5-amp dc 
unit such as the International Rectifier 
type JD-512G. Carefully check the 
phasing of the secondaries before 
connecting them permanently. 

Readers who have a 6-volt pack can 
build one for 12 volts only by replacing 
the switch and Tl and T2 with a single 
transformer delivering 17-18 volts ac 
at (J amps or so. This transformer may 
be a Triad type F-48U or equivalent. 
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You can have the finest sound reproduction 
throughout all frequency ranges 
without distortion 



You will hear a remarkable difference in the clarity 
of Norelco "Full Response Speakers. In a single 
speaker, twin-cones reproduce low frequencies, mid- 
dle range, as well as the higher frequencies extend- 
ing beyond the audible range — without distortion. 

WHY ARE NORELCO FRS SPEAKERS 
SO EXCEPTIONAL? 

They have incorporated a number of technical re- 
finements which are evident the moment you listen. 
The air gap has been made long so that the coil is 
completely enclosed in an even magnetic field at all 
times. A copper ring has been fitted into the deep 
air gap to keep the voice coil impedance constant 
over the whole frequency range; this avoids incor- 
rect matching. High flux densities are obtained 
through the use of "TiconaP magnet steel. 




Norelco FRS Improved Bass Reflex En- 
closures are available in three sizes; FRS 
Enclosures /, // and III. Priced from 
$33.75 to $119.95. 




vre/co 

speakers are available 
5" ,8" or 12" sizes in standard impedances. 

Priced from $6.75 to $59.98 
Blue prints are available for the 
do-it-yourself enclosure builder. 



Norelco speaker-matched enclosures are scien- 
tifically designed acoustical boxes which enhance 
the exceptional tone qualities of FRS speakers; 
bringing out their true performance values. 

Norelco FRS Speaker Enclosures are available 
in three sizes to match the characteristics of the 
speaker in use. Supplied in either mahogany or 
blond, these enclosures incorporate a removable 
base permitting the enclosures to be placed hori- 
zontally or vertically to suit any room arrange- 
ment or decor. 



add to... and improve any sound system with flortlco 

*FULL RESPONSE SPEAKERS 

Write today to Dept.D-2 for brochures and prices of these unique speakers. 

NORTH AMERICAN PHILIPS CO., INC., 100 E. 42nd Street, New York 17, N.Y. 
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BUILD 16 RADIO 

CIRCUITS AT HOME 

with the New DELUXE 1157 
Progressive Radio "Edu-Kit" on| v 



A PRACTICAL HOME RADIO COURSE 



NOW ALSO INCLUDES: 

• TRANSMITTER 

• SIGNAL TRACER 

• SIGNAL INJECTOR 

• CODE OSCILLATOR 



• No Knowledge of 
Radio Necessary 

• No Additional Parts 
or Tools Needed 

• Excellent Back- 
ground for TV 




FREE 



Set of Toolt, Pliers-Cuttera, Tester 
Soldering Iron, Alignment Tool. 



WHAT THE "(DU-KIT" OFFERS YOU 



The 1957, "Edu-Kit" offers you an outstanding 
PUACTICAL HOMK RADIO COURSE at a rock-bot- 
tom price. \ou will learn radio theory, construction 
and servicing. You will learn how to build radios, us- 
ing regular schematics; how to solder and wire in a 
professional manner; how to sendee and trouble-shoot 
radios. You will learn how to work with punched 
metal chassis as well as the new Printed Circuit 
chassis. You will learn the principles of UP and AF 
amplifiers and oscillators, detectors, rectifiers test 
equipment. You will learn and practice code, 'using 
the I'roKressiTe Code Oscillator. You will build 16 
Receiver, Transmitter, Code Oscillator, Signal Tracer 
and Signal Injector circuits, and learn how to oper- 
ate them. You will receive an excellent background 
for T\. In brief, you will receive a basic education 
in electronics and Radio, worth many times the 
small price you pay, only $22.95 complete. 



PROGRESSIVE 
TEACHING METHOD 



The Pr u-resslve Radio 
"Kdu-Kit" is the fore- 
most educational radio 
kit in the world, and is 
universally accept ed as 
the standard in the field 
of electronics training. 
The "Edu-Kit" uses the 
modem educational prin- 
ciple of "U'arn by Do- 
ing." You hi'k'in by hand- 
ing a simple radio. Grad- 
ually, in a progressive 
manner, and at your own 
rate, you construct more 
advanced multi-tube ra- 
dio circuits, learn more 
advanced theory and tech- 
niques, and do work like 
a professional radio tech- 
nician. 



THE KIT FW 
EVERYONE 



You do not need the 
slightest background In 
radio or science. The 
"Kdu-KIt" Is used by 
young and old. schools and 
clubs, by Armed Forces 
Personnel and Veterans 
Administration for train- 
ing and rehabilitation. 

One of the most impor- 
tant aspects of the "Edu- 
Kit" is the Consultation 
Service which we provide. 
We welcome students to 
send us their problems, 
whether related to any of 
the materia] covered in 
the "Edu-Kit" course, or 
encountered in other ex- 
periences In the field of 
electronics. 



THE "EDU-KIT" 1$ COMPLETE 



Vou will receive all parts and instructions neces 
«nrj to build 1G different radio and electronic cir 
euits, each guaranteed to operate. Our kits contain 
tubes, tube sockets, variable, electrolytic and paper 
dielectric condensers, resistors, tie strips, colls, hard 
ware, tithing* punched metal chassis, instruction 
Manuals, etc. In addition, you receive Printed Cir 
< tut materials, im ltuling Printed Circuit Chassis 
special tttlM* sockets, hardware and instructions. You 
also receive a useful set of tools, pliers-cutters, an 
alignment tool, professional electric soldering iron, 
and a self-powered, dynamic Radio and Electronics 
Tester. The "Edu-Kit" also includes Code lnstnic 
tions and the Progressive Code Oscillator, You will 
also receive Irsxms for servicing with the Progressive 
Signal Tracer and the Progressive Signal Injector, a 
High Fldelitv ruble HT Amateur License Train 
ing Rook, and a Quiz Rook 

All parts, components, etc., of the "Edu-Kit" are 
100% unconditionally guaranteed, brand new. care 
fully selected, tested and matched. Everything is 
yours to keep. The complete price of this practical 
home Radio and Electronics course is only $22.95 



TROUBLESHOOTING LESSONS 



You will learn to trou 
hte-shoot and service ra- 
dios, using th« profes- 
sional Signal Tracer, the 
unique Sinnal Injector, 
and the dynamic Radio 
and Electronics Tester. 
Our Consultation Service 
will help you with any 
technical problems. 



J. Stasaitls. of 25 Pop 
lar PI,, YVaterhurv, conn 
writes I have repaired 
several sets for my friends, 
and made money. The 
"Edu-Kit" paid for it 
self. I was ready to spend 
¥240 for a course, hut I 
found your ad and sent 
for your kit. ' 



FREE EXTRAS 



• Set of Tool* e Radio Book • Radio and Elec- 
tronic* Tester e Electric Soldering Iron e Pliers- 
Cutters e Alignment Tool e Tester Instruction Book e 
Hi-Fi Book e TV Book o Quiz Book e Membership In 
Radio- TV Club: Consultation Service e FCC Amateur 
License Training e Printed Circuitry 
9D-OAV UNCONDITIONAL MONEY-BACK GUARANTEE— 



ORDER FROM AD — RECEIVE FREE lONUI 
RESISTOR 1 CONDENSER KITS WQfitH S7 



a "Edu-Kit" Postpaid. Enclose full payment of S22.9S. 

□ "Edu-Kit" CO.D. I will pay $22.93 plus postage. 

□ Send me FREE additional information describing 
"Edu-Kit." Include FREE valuable Radio & TV 
Servicing Manuals. No obligation. 

(Outside U.S.A. No C.O.O. 's " Edu-Kit" for 105-125 

V. AC /DC S23.95; 210-250 V. AC/DC $26.45) 

Name 

Address 

PRbGRESS 

497 Union Ave., Dept. 125G, Brooklyn 1 1.N. Y. 



QUESTION BOX 



( Continued) 



OBSOLETE TUBE 
REPLACEMENT 

/ need a replacement 25B6-G for an 
American Bosch model 809. Please tell 
me where I can obtain the 25B6-G of 
show how I can replace it with a 
25L6-GT or similar type. — S. J., Hyde 
Park, Mass. 

The 25B6-G and almost any other 
obsolete receiving tube that you can 
name (except the 25B8-GT) can be ob- 
tained from Grand Central Radio, 124 
E. 44th St., New York, N. Y. 

The heater characteristics and base 
connections of the 25L6 and 25B6 are 
the same and adapting a set for a 25L6 
requires only a change of bias. Under 
the same typical operating conditions, 
the bias on a 25L6 is just about half 
that on a 25B6. We do not have a dia- 

AF OUTPUT 
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gram of the model 809 but other sets of 
the same make and vintage usually 
operate with the output cathode re- 
turned to the B-minus bus or chassis 
and grid bias supplied from a resist- 
ance network or speaker field between 
the common B-minus bus and the nega- 
tive leg of the power supply as shown. 

To substitute a 25L6 in this circuit, 
measure the resistance (R,) from the 
bias end of grid resistor Rl to the cath- 
ode of the output stage. Connect an 
adjustable 10-watt resistor (R2) of 
about 10 times the value of R x from the 
bias output source to the cathode of the 
25B6. Disconnect Rl from the bias 
supply and tie it to the slider of R2. 

Set the slider to the C-minus end of 
R2 and plug in the 25L6. Turn on the 
set and adjust the slider for 7.5-8 volts 
between grid and cathode. 

If the original circuit is biased by a 
cathode resistor (usually around 300 
ohms), replace it with a 2-watt 180-ohm 
unit and insert a 25L6-GT. 




Now, from 
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See iModoy $^^95 

The Incomparable 

Cok'c^Bu 

TV ANTENNA 

for matchless Black -and -White TODAY 
and VIVID COLOR TOMORROW! 

Sell the antenna "with a future" . . . 
the Color'ceptor. 

Designed specifically to meet the criti- 
cal demands of color TV, this fabu- 
lous Color'ceptor also ranks as the 
industry's outstanding antenna for top 
black and white reception. 

Tested side by side with other makes 
by 50 independent service men — 
Color'ceptor walked away with per- 
formance honors in every single test 
category. 

1. MORE SENSITIVE!— 47% more 
goin on high bond, 30% more 
on low bond. 

2. PICTURE QUALITY! — Color 
ond black and white. All 12 
channels. 

3. ABILITY TO REJECT CO- 
CHANNEL INTERFERENCE! 

4. CONSISTENCY OF PERFORM- 
ANCE — In spite of changing 
atmospheric conditions, even in 
extreme fringe areas. 

5. HORIZONTAL DIRECTIVITY — 
The ability to reject multi-path 
signal reflections and ghosts. 

And that's not all — Color'ceptor fea- 
tures Winegard's famous "umbrella- 
ease" snap-open design, the patented 
"electro lens"*, gold anodizing for 
beauty and longer life. Available as 
an 1 1 element high performance, all- 
channel yagi unit at only $29.95 list, 
or with added "Power Pack" as an 
18 element unit at $44.90 list. 

EASIER TO SELL BECAUSE 
irS NATIONALLY ADVERTISED! 

Your customers prefer Winegard An- 
tennas because they know their qual- 
ity. They see them advertised in lead- 
ing national magazines, such as SAT- 
URDAY EVENING POST and others. 

Join tho "Winegard Team" ond 
reap soles and profits with Amer- 
ica's most advanced antennas I 

For information, ••• your Jobber Or wrttm: 

3000 Scotten Blvd., Burlington, Iowa 

•* Pal. No. 2700105 * Optional ($14.95) 
RADIO-ELECTRONICS 



Technotes 




PICTURE-TUBE ARCING 

The service call was put in for no 
picture, easily remedied by replacing 
a 6SN7. With the set back in opera- 
tion, very strong interference appeared 
on the screen which looked exactly like 
ignition noise. The customer said that 
the interference had been there since 
she bought the set, had complained 
about it several times and was told it 
was the heavy street traffic outside. 

We weren't satisfied with the expla- 
nation, especially since there seemed 
to be no letup in the interference. On 
closer examination it was discovered 
that the condition was at its worst at 
top brightness level and that there was 
a slight but noticeable improvement as 
the brightness level was reduced. 

This led us to believe that there was 
arcing in the high-voltage circuit which 
caused this peculiar condition. 

A close check in the high-voltage 
compartment revealed nothing. On a 
hunch, the chassis was removed from 
the cabinet and the 16AP4 was relieved 
of its plastic insulating boot and ring. 
The copper high-voltage connector was 
rubbed down with steel wool and the 
metal picture tube was cleaned at the 
point of contact. On reassembly we 
made certain the connector was firmly 
planted against the tube. When the 
set was finally turned on, the customer 
saw her first interference-free picture 
in 3 years. — Frank A. Salerno 

FM DISCRIMINATOR 

The photograph shows an FM dis- 
criminator coil removed from its shield 
can. The small mica capacitor is the 
quadrature or phase-shift device. It is 
so oriented that its edge points to the 




can. If turned about a quarter-turn 
from this position, the added capaci- 
tance to the can (which is grounded to 
the chassis) reduces the quadrature 
current. The result is some loss in sen- 
sitivity on relatively weak FM stations. 
This can be corrected simply hy twist- 
ing the capacitor! — Louis Sherman 

IIICKOK 534 TESTER 

When excessive shorts suddenly show 
while testing a tube and remain after 
the testing, you seldom need to make 
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SAMS BOOKS 

keep you ahead In 
ELECTRONICS 


SAMS books cover every phose of Electronics for 

MIC ICf V 1 Sm C 1 d 111 MWrU 11, tTil y 1 M CI , lIwUCIU Ul CA^Cr 1 

menter. Listed below ore o few of the many 
valuable SAMS books availoble at electronic 
parts distributors and leading book stores. 




2 GREAT NEW BOOKS 



"HI-FI 
HANDBOOK" 

by 

WifJiom F. Boyce 



Invaluable for audiophiles and technicians 
interested in Hi-Fi design, selection and 
installation. Chapters cover: Fidelity , Sound 
Theory and Distortion; Loud-speakers; 
Baffles and Enclosures; Amplifiers, Pre- 
amplifiers and Controls; Program Source 
Equipment; Systems Design, Selection and 
Installation. Really covers the whole sub- 
ject of high-fidelity from a practical point 
of view, with invaluable hints on equipment 
selection, operation of program sources, 
speaker location and system installation. 
240 pages; 5^ x 8^*; fully illus- 
trated. Order today, postpaid only . . 



$300 



"METALLIC 
RECTIFIERS 

Principles and 
Applications** 

by teonord R. Crow 



This book clearly presents theory, principles 
and applications of the three most common- 
ly used metallic rectifiers: the copper-oxide, 
the magnesium -copper sulfide, and the 
selenium. Also includes a chapter on the 
new silicon type rectifiers. Illustrates inter- 
esting rectifier circuits, applications of 
power and small current rectifiers, instru- 
ment rectifiers and how rectifiers are used 
as electric valves. Includes electrical and 
metallic rectifier terminology, bibliography 
and list of metallic rectifier manufacturers. 
286 pages; 5H * 8U"; illustrated. 
Order today, postpaid only 



$300 
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USE THIS ORDER FORM 



[—1 HI-FI 
I I HANI 

□ 



HANDBOOK $3.00 

Transistor Circuit Handbook. This author- 
itative book completely covers all phases 
of transistor circuits, types, construction, 
characteristics, applications, techniques 
for wiring and testing. 430 pages, 6 x 9*; 

illustrated $4.95 

| | Scatter Propagation Theory and Practice. 
— Covers the installation, operation and 
maintenance of Scatter Propagation Sys- 
tems. Describes theory, design and con- 
struction of parabolic antennas, character- 
istics, equipment used. 204 pages. 5^ x 

8H"; illustrated $3.00 

[~~| Color TV Training Manual. Prepares the 
Technician for Color TV service work. 
Covers principles of the Color TV system; 
Color receiver circuits; installation and 
servicing sets. Includes color blocks out- 
lining the use of color test equipment. 260 
pages' 8H x 11"; 300 illustrations. $6.95 

n TV Test Instruments. Revised and enlarged 
to include latest data on instruments used 
in Color TV servicing. Tells clearly how 
to operate each type of test instrument 
used in TV service work. 180 pages; 8H 
x 11*; illustrated $3.50 

~\ Key Checkpoints in TV Receivers. Prepared 

hy the Howard W. Sams engineering staff. 
Provides many applications for general 
TV service work, including time-saving 
information on how to make quick testa 
at key points to determine where trouble 
lies, and how to check overall performance 
of the receiver after repair, to insure 
against callbacks. 182 pages; 5H x 8M*; 
illustrated $2.00 

^ Servicing TV Sweep Systems. Describes the 
operation, circuit function and circuit var- 
iations of vertical and horizontal sweep 
systems common to most TV receivers. 
Tells how to analyze circuits ; trouble- 
shoots for you. 212 pages; * 
illustrated $2.75 



□ 



METALLIC 

RECTIFIERS $3.00 

[~~| So You Want to Be a Ham. Tells you what 
— you need to know about getting your 

license and acquiring equipment. Covers 

such subjects as: Conquering the Code; 

Getting Your Ticket; Going on the Air; 

Klectronics as a Career; etc. liMi pages; 
x 8H"; illustrated $2.50 

[~~| Tape Recorders— How They Work. Explains 
recording theory, tape characteristics, 
motor board mechanisms, drive motors, 
amplifiers, magnetic heads, volume indi- 
cators, equalization circuits — covers 
everything you want to know about 
recorders. 176 pages; x 8H*- $2.75 

H Servicing AGC Systems. Describes the oper- 
ation and circuit variations of the various 
types of AGC systems and explains the 
servicing techniques that can be applied. 
Illustrated by actual case histories and 
photographs of symptoms. 132 pages; 5H 
x 8H"; illustrated $1.75 

| | Servicing t Calibrating Test Equipment. 

Shows you how to keep your test instru- 
ments in reliable working order, how to 
determine proper operation and avoid 
erroneous indications. Explains calibration 
procedures; gives method for performance 
record-keeping; shows simple ways to 
check instrument accuracy; describes 
proper maintenance and servicing of in- 
struments. 192 pages, 5M * - • • 52.75 



There is an authoritative 
Sams book an virtually any 
Electronic subject in which 
you're interested. Check be* 
low for FREE Book List describ- 
ing all Sams books. 

□ Send Book List 



....HOWARD W. SAMS & CO., INC. 

Order from your Parts Jobber today, or 

mail to Howard W. Sams & Co., Inc., Dept. 2-B7 

2201 East 46th St., Indianapolis 5, Indiana. 

Send books checked above. My (check) (money order) 
for $ is enclosed. 



Name. . . 
Address. 
City 



Zone State . 

(outside U.S.A. priced slightly higher) 




Look 
for 

SAMS BOOKS 
on 

the "Book Tree" 
at your 

Parts Distributor 



J 
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do yow 
know 
what to 
charge 
your 
customers? 



for this 




you can find out 
in seconds 
when you use 

OFFICIAL PRICING DIGEST 




When your customer 
questions the cost of 
replacement parts, you 
can quickly prove your 
prices are correct when 
you use the Official 
Pricing Digest . . . with 
list or resale prices on 
over 60,000 compo- 
nents. Arranged 
alphabetically by 
manufacturer and prod- 
uct, numerically by 
part number. Always 
up-to-date, issued 
every three months. 
Compact, convenient 
size fits in tube caddy, 
tool box or pocket. 
$2.50 per copy. 



FOR EVERY TV-RADIO 
SERVICE SITUATION 

sse Dove Rice's 
OFFICIAL SERVICE 
ORDER BOOK 
(FORM TVR-100) 

Has separate list- 
ings for pix tubes, 
receiving tubes, 
parts serial num- 
bers, labor and tax 
charges, signatures. 
50 sets of triplicate 
orders in each book 
— carbons bound in. 
75c per copy, $6.50 
for box of ten. 



OFFICIAL OADfifl BOOK 




TECHNOTES 



(Continued) 



a search for shorted wires in the tester. 
The first item to check is the capacitor 
connected to and mounted on the 
"shorts" switch. If this component has 
gone bad, the neon bulb will indicate 
a short in all positions. Simply replace 
this capacitor. 

Lack of meter response when testing 
nine-pin miniatures can often be traced 
to the connection of the lead from pin 
nine and the switch it ties to. This 
switch has several of its lugs (solder 
connections) bent from the deck they 
are built on toward the next deck and 
that deck has its lugs bent to meet 
them. The lugs are soldered together 
at their meeting point. But as they just 
barely meet, the connection is not any 
too strong. The lead from pin nine 
goes to a junction point, as described, 
and then is soldered in place. The two 
adjoining switch lugs may have had 
their connection with each other weak- 
ened if any solder ran off when the 
wire lead was put in place. If so, the 
two lugs may break apart just from 
regular use of the switch.--77K)mas 
Oda Miller 

CROSLEY CHASSIS 483, 484 

On all of the above chassis stamped 
with code letter E or later, changes I 
have been made to improve vertical 




linearity. The diagram shows the cir- 
cuitry used in chassis bearing the code 
letter D or earlier, and the changes 
made. — Crosley Television Service In- 
formation 

SYNTEX FINISH CABINETS 

Magnavox Syntex cabinet finishes are 
similar to conventional wood finishes in 
that the top coats are sealers and lac- 
quers. The grain and color, however, 
are printed by applying the desired 
color ink in a suitable grain pattern to 
a pigmented base coat. This finish is 
subject to the same type of damage as 
wood finishes. Repairs can be made as 
follows : 

Rub marks, abrasions, etc. Sand the 
mark lightly with 400 grit paper and 
oil. Polish with rubbing felt, soaked 
with rubbing oil and rotten stone. 

Deep scratches. Heat burn-in knife 
over alcohol flame, but do not get it 
too hot. Place knife point in stick shellac 
of the proper color. (Sometimes two or 
more colors must be blended to obtain 
the correct shade.) Force the shellac 
into the scratch or hole by passing the 
hot knife blade over the surface. Repeat 
until the shellac is built up slightly 
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(SENCORE 
TRANSISTOR 

* 




NOW WANTED and 
NEEDED by EVERY 
SERVICEMAN 

i 3*3 

■ Quickly and accurate. n^^* 

I checks off transistors 
and crystal diodes. 

1 Provides these 4 important 
checks on transistors: 
OPEN . SHORT • CURRENT 
GAIN . LEAKAGE 
I Checks forward to backward 
resistance of diodes. 

I it Complete set-up chart and instruction booklet 
I attached to back it Will never become obsolete, 

I with test leads, replaceable up-to-date set-up chart 
ond Sain control to vary battery voltage ir Accu- 
rate and simple to operate — tokes 

I less than 30 seconds to test either 
TRAN5/STOR5 or crystal diodes 
it Uses test leads which eliminotes 

I need of completely removing tran- 
sistor from circuit. 
At leading Distributors Everywhere 

Mfg by 




SERVICE 



INSTRUMENTS CORP. 

(formerly Seneo) 



POPULAR 
SENCORE 
PRODUCTS 

> Transistor 

Tester 
' leakage 
Checker 
filament 
Tester t 
Voltage 
Regulator 



I 171 OFFICIAL RD., ADDISON, ILL. - au PPjv[ I 



DeRO 



TV AIDS 

PROFITS 



^HMORE FOR YOUR MONEY H 

New and Hot! 

DeRO-Juvenator 

model RPS-2 
For Use In 
PARALLEL 
or SERIES 
FILAMENT 
CIRCUITS 



Small. Compact 
One piece con* 
struct! on 




Look for This! 

Dynamic 

COUNTER 
DISPLAY 

DpRO quality parts are 

f iackared for easy tden- 
ificatTon. Look for the 
DeRO trademark on alt 
television ncre»»orle«.. 

Where Quality Counts — Buy DeRO/ 




AT ALL LEADING DISTRIBUTORS! 



At ya^t 4is*nbv**r drracP ft am 

electronic pij»ushck& compani 1 , ihc 

1*0 NORTH W ACKER DRIVE 
CHICAGO 6. ILLINOIS 
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RADIO-ELECTRONICS 



TECHNOTES 



(Continued) 



higher than the surrounding surface. 
Reheat the knife and pass it over the 
patch to pick up all excess. Sand the 
patch with a sanding block using 400 
grit paper and oil until the patch is 
even with the surrounding surface. 
Polish with rubbing felt, oil and rotten 
stone. 

Large area bruises and deep abra- 
sions. Burn in all defects and sand as 
outlined for deep scratches. Apply a 
coat of the proper base coat to the area 
affected. Allow 30 minutes to dry and 
sand lightly with 400 grit paper. All 
edges should be "feathered" out to a 
smooth, even surface. With a small 
brush and the proper color ink, grain in 
the surface to match the surrounding 
grain. Varying amounts of transparent 
ink should be blended with the colored 
ink to obtain the proper depth of color. 
After the ink has dried, apply one or 
two coats of clear lacquer to the patched 
area. If the area is larger, better re- 
sults will be obtained if the entire top 
or side is relacquered. When dry, rub 
with 4/0 steel wool to obtain the de- 
sired sheen. — Magnavox Service News 
Letter 

VERTICAL CIRCUIT BUZZ 

On several occasions I have replaced 
the vertical output transformer where 
it appeared to be the obvious cause of 
buzz. However, a few hours later it 
proved to be a wrong analysis. This 
occurred on Admiral and Motorola 
receivers and the true trouble turned 
out to be radiation from the vertical 
output tube; placing the hand over the 
tube would stop the buzz. 



GOO 




After some experimenting with tube 
shields, I found the design shown in the 
diagram by far the most effective cure. 
The shield covers about 1-1*6 inches 
of the upper section of the tube, with 
grid wire over the top for better heat 
dissipation. A ground wire is connected 
from the shield to chassis. A full shield 
covering the entire tube will not work. 
Most often the trouble has occurred 
with 6W6 vertical output tubes. — Mel 
Fineburg 

RCA 65BR RADIO 

Failure to operate on battery and a 
battery discharging rapidly are the 
symptoms of a short-circuited buffer 
capacitor (.002-/*f 1,000 volts). Replace 
this component with a good-quality 
1,500-volt unit. — Louis Sherman end 




Why gamble when you can be assured of the finest line of 
replacement speakers . . . OXFORD. Now specified by more manufacturers 

of original equipment than ever before during our more than 
twenty-five years of producing the best speakers. 
Your choice .... from 2" to 15" with guaranteed faster delivery . . . 
better service . . . more extensive and complete line. 

TIME for REPLACEMENT . . . specif/ OXFORD SPEAKERS . . . 
you'll be glad you did. 

OXFORD Components, Inc. 

Subsidiary of Oxford Electric Corp. 
556 West Monroe Street • Chicago 6, Illinois 

In Canada: Atlai Radio Corp., Ltd., Toronto 

Export: Roburn Agencies, New York City 





AUDIO AMPLIFIER 

Supplied with tone control. Am* 
Hcmhlv designed with volume 
cont rdl located at extreme end 
of assembly to permit mounting 
In cabinet ho that knob Is com- 
pletely clear of turntable or pick- 
up arm. Uses a 25L6CT — 113 
Volts AC or DC. Requires: »0 
Volt 300 Mllllampere Phono- 
motor connected in series with 
tube filament. 

S4B9 lest tube 
+ .2Q pottage 




FIL*CHECK 

New Complete Pocket Size 
Triple-Check Instrument! Checks 
All Series-Heater Filaments In- 
cluding All Rectifiers. Checks 
Picture Tubes. Checks Anv Cir- 
cuit For Continuity. 

S2.29 with tett leads 
.35 postage 



D-300 Alignment 
Tool Kit 4 Pieces 
Aligns all tun- 
ers. I F trans- 
formers, colls, 
etc.. In vlnvl 
case for carry- 
ing or hang -up. 
S.9S 

♦ .IS postage 



CBRITEf 



VALUES 




BE Screwdriver 
Trio Kit 
Hi voltage Insula- 
ted screw drivers in 

vinyl pouch 10.- 

OOO volt insulation. 

J 89 

+ .15 pottage 



> I WEBSTER HI 

^ c. iih:i)ete with removable 
eartri.r,,-.. and pull-out needle 

£ \ and l-i IoVd for Inexpen- 

1 Mlve rk iii n - 



Midget Screw , 
Drivers Hardened and I 
Tempered Steel Blades ' 
— Unbreakable — Safe I 
Plastic Handles — Used 1 
for — radios, sewing ma- I 
rhinos toasters, etc , I 



FREE: | BHte Radio-Electronics Co. 

96 So. Grand Ave.. Baldwin. L.I., N. 
Please send mo the following Items: 

A B C D.. 



BRITE RADIO - ELECTRONICS CD. 

96 SO GRAND AVE . BALDWIN, L I . N Y. 



Enclosed find $ 

N'AMK 

AUHKKSS 

CITY 



STATE 

Excess postage will he relumed. COP order 25 r > — 
Save COD postage charge — Rend complete amount. 
Money Back Guarantee If not completely satisfied. 
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'SCOPES ARE 
"GOLD MINES" 

. . . When you learn to use 
them RIGHT ... on all 
kinds of service jobs! 



THIS GREAT BOOK 
TELLS ALL YOU NEED TO 
KNOW ABOUT THEM! 



Big 2nd 
Edition 

Contains Latest 
Data and More 
Than 30 Extra 

Pictures. 
Includes use of 
'scopes in color 
TV.,, black and 
white TV . . . Radio 
. . . Industrial Elec* 
tronics . . . Teach* 
i n g . . . e ve n in 
atom Ic en erg y work ? 



Here's the "secret" 
of servicing any radio 
or Television set ever 
built . . . easier, better 
and faster ! 

In plain language, 
MODERN OSCILLO- 
SCOPES AND THEIR 
USES brings you the 
data on 'scopes that 
you really need. It 
teaches you when, where 
and exactly how to use 
oscilloscopes on all 
types of jobs. 

You learn how to 
handle tough jobs easier 
and faster than you may 
have thought possible. Every del ail is clearly 
explained — from making connections to ad- 
justing components and setting the controls. 

WORK EASIER— BETTER— FASTER 

Equally important, you learn how to ana- 
lyze oscilloscope patterns accurately and in 
less time. Almost 400 illustrations including 
dozens of pattern photos make every step 
perfectly clear. 

This famous book — now in its revised 2nd 
Edition — is more widely used than any other 
of its type. Thnt's because it gets right down 
to "brass tacks" in a way you can hardly fail 
to understand. No complicated mathematics. 
No involved theoretical discussions. You learn 
exactly how to use your oscilloscope on all 
types of AM, FM and television service (in- 
cluding color TV). You learn each step of 
the work fully — from locating troubles fast 
to handling tough realignment jobs. 

PRACTICE 10 DAYS FREE! 



I Dept. RE-27, RINEHART & CO., INC. 
232 Madison Ave., New York 16, N.Y. 



1 Send 2nd Kdition of MODKKN OSCILLOSCOPES 1 

I for 10-day FHEK EX AM I. NATION*. 1 will then re- I 

. mit $6.50 (pirn postage) promptly in full payment [ 

I or return hook and owe you nothing. (SAVE! Send | 

I $6.50 with order and we pay postage. Same I0«day • 

I return privilege with money refunded.) 



I 



Name — - 

Address . 


City. Zone, State 








OUTSIDE U.S.A 
order. Money back 
days. 


— Price 

if you 


$7.00, 
ret urn 


Cash with 
book in 10 





radio-electronic 

Circuits 
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We generally visualize an age keyer 
as a pentode whose plate is driven by 
the horizontal output circuit. An article 
in British Radio and Television maga- 
zine describes two keyed age circuits 
developed for use with Britain's posi- 
tive-polarity transmission system. The 
circuit in some Murphy TV sets takes 
the keying pulses from the vertical out- 



and appears in the same phase across 
the cathode resistor common to the tri- 
ode and pentode sections (Vl-a and 
Vl-b). The pentode section is cut off 
by a fixed B-plus voltage applied to its 
cathode and remains so regardless of 
the signal at cathode resistor R2. The 
pentode conducts only during the period 
that positive keying pulses from V2 




put circuit and some Ferguson sets use 
diodes keyed by sync pulses. The basic 
circuits are shown. 

In the Murphy circuit (Fig. 1), the 
age diode is coupled to the composite 
video signal through a switching circuit 
that is closed during the vertical re- 
trace period. Flyback pulses are taken 
from the plate of the vertical amplifier, 
differentiated by Cl-Rl and applied to 
the grid of V2. The negative portion of 
the differentiated signal occurs slightly 
later than the flyback pulse and coin- 
cides in time with the blank lines devel- 
oped during the retrace interval. This 
negative-going signal makes V2's grid 
more negative and produces a positive 
pulse in the plate circuit This pulse 
keys the age circuit. 

A negative-going composite video sig- 
nal is fed to the triode section of VI 



SYNC SEP 



I 



I 



reach the plate of Vl-b simultaneously 
with the arrival of negative sync pulses 
on the cathode. The pulses fed from the 
plate of Vl-b to the age diode vary in 
amplitude in accord with the blanking 
level of the incoming signal. The age 
voltage is filtered and split into two 
levels for the if and rf circuits. 

Fig, 2 is the basic circuit used by 
Ferguson. The circuit is keyed by sync 
pulses. Sync pulses from the plate of 
the sync separator are differentiated by 
Cl-Rl and fed to the grid of V2 along 
with composite video from a video am- 
plifier. The amplitude of the signal on 
V2 , s grid is the sum of the video ampli- 
tude at the blanking level and the sync- 
pulse amplitude. 

V2 is biased in its cathode circuit so 
it conducts only during the positive half 
of the applied signal. A negative-going 
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RADIO-ELECTRONICS 



Service 
Short Cuts 

by R. G. Middleton 

SIGNAL TRACE with your 
VOLTMETER and a FUTU- 
RAMIC type 262 PROBE. 
Trouble shoot video and 
sound I.F., sync and sweep 
circuits, video amplifiers 
and even the tuner oscil- 
lator-ALL WITHOUT 
PULLING THE CHASSIS. 
Now you can do all these 
jobs and many more, and 
you can do them faster 
than you can substitute 
tubes. See your favorite 
jobber, or write for infor- 
mation. 



uturamic 



Muti 

m 915 s. 
Park Ridge, 



Broadway 
Illinois 




315 Different STAMPS -25* 
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RADIO-ELECTRONIC CIRCUITS (Continued) 

I pulse whose amplitude depends on the 
setting of the contrast control and the 
1 amplitude of the incoming signal ap- 
| pears at the plate of V2. This pulse is 
rectified by V3 to develop an age voltage 
across R2 and R3. The if age voltage 
is delayed by V3. At low signal levels, 
the plate of V4 is positive so this diode 
: conducts and effectively grounds the rf 
' age line. As the signal strength in- 
creases, V3's plate becomes less posi- 
tive and some control voltage is per- 
mitted to reach the radio-frequency 
circuits. 

FREQUENCY INDICATORS 

Industrial electricians, laboratory 
workers and others who have more 
than one power-line frequency avail- 
able may have use for these simple 
frequency indicators. These gadgets are 
used to determine whether the line fre- 
quency is 60 or 400 cycles; however, 
the principle can be applied to check 



EASY TO LEARN CODE 

It Is easy to learn or Increase speed 
with an Instruct og r a pb Code Teach- 
er. Affords tbe quickest and most 
yiactic.il method yet developed. For 
h< Inner* or advanced students. 
Atullnbte tapes from beginner's al- 
phabet to typical messages on ail 
subjects. Speed ranKe 5 to 40 WPM. 
Always ready — no QRM. 

ENDORSED BY THOUSANDS! 

The InstructoKraPh Code Teacher 
literally takes the place of an oper- 
ator- instructor and enables anyone to 
learn and master code without fur- 
ther assistance. Thousands of successful operators have 
"acquired the code" with the InstructoirraDh System. 
Write today for convenient rental and purchase Plana. 



INSTRUCT06RAPH COMPANY 



4701 Sheridan Rd., Dept. RC. Chicago 40, III. 



ZENITH CO., 81 Willoughby St., Brooklyn 1, N. Y. 
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_ Koynl Weddtnir; Monaco U. 
^Sr President Set— F.D.K.. Lincoln. 
Washington. Elsenhower. 

You also Ret Bulgaria Complete Motor 
Show; St. Thomas Explorer; San Marino 
Airmail Triangle; Dutch New Guinea 
1st stamp Issued and hundreds motel 
Grand total of 315 all different stamps. 
Catalog value $6.95 — yours for 25f to in- 
troduce our Bargain Approvals. Included 
FKKE. Midget Encyclopedia of Stamps. 



Send 25« Today. ASK FOR LOT PV-1 



AW 

I00K 



U7VAC 



j02 ±20Qy 



® NE5 ' 



601 INDICATOR 



II7VAC 




s: 3f" \y RESISTOR 



::id 





:-type ceramic cap 



any pair of frequencies that are reason- 
ably far apart — say a ratio of approx- 
imately 2 to 1. 

While it is possible to combine both 
gadgets into one physical unit, expe- 
rience shows that separate units pre- 
vent confusion and simplify construc- 
tion. The total cost of both units is 
about $1. 

In these gadgets the indicator is a 
neon lamp. Since the lamps light up or 
glow at approximately 50 volts mis, the 
circuits are arranged to provide either 
25 or 85 volts to the lamp at appro- 
priate frequencies. A resistance-capac- 
itance voltage divider will accomplish 
this, because the voltage drop across a 
capacitor is low at high frequencies 
and high at low frequencies, varying 
with reactance. 

All components of each unit are 
mounted inside a standard (long- 
handled) rubber ac plug. I used y%- 
watt carbon resistors, disc type 200- 
volt capacitors and NE-51 neon lamps. 
It was necessary to cut slots inside the 
plug so that the capacitor could be 
jammed into the plug body. The neon 
lamp just barely pokes out of the 
handle. Be sure to mark (red paint is 
good) each unit plainly with the fre- 
quency at which the neon lamp will 
glow. — David H. Bryan end 
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lOW I ST COST because our 
giant buying power passes biggest 
savings on to you .. .you do the 
•asy assembly and your finished 
instrument it oqual in performance 
and appearance to equipment selling 
for severe! times the K*iGHT-KtT.Cost. 
(Easy Payment Terms available, too.) 



kni 




EASIEST TO" BUILD because 
knight -kit" "Stop and-Chck" instruction 
manuals are marvels of clarity — it's 
just like having a' good instructor at 
your side. Proved professional design 
and premium quality parts help 
Insure your building success. 



kni 




MOtttT-aAtk GUARANTEE: 
When properly assembled, kmichT-KJTs 
fully meet published specifications, 
or we refund your money. 



WHEN YOU BUILD A KNIGHT-KIT 

YOU BUILD THE BEST 



For a Complete Selection of 
Famous knight-kifs 



SEE PAGES 83-89 





Available Only From 

ALLIED RADIO 

100 N. Wesurn Av»., Chlcoflo 80?.NI. 



Gernsback Library Books help you 

Get ahead in TV-Radio-Hi Fi 
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RAPID TV RE- 
PAIR No. 60. 

224 Pigea. Thor. 
oughly illus. 
trated. Paper 
Cover $2 93. 
M .i r d Cover 
$4.63. 



Handiest, most practi- 
cal servicing manual 
yet written! Makes dif- 
ficult problems as easy 
as \ B C- -lists hun- 
dreds of troubles al- 
phabetically. Cross ref- 
erenced where neces- 
sary \\ ill help you cut 
down troulile-shooting 
time, earn more money. 



TRANSIS- 
TOR TECH- 
NIQUES NO. 

61. 96 Pjqe«. 
Thoroughly illus- 
trated. Paper 
cover only SI . 50. 



Completely new. low- 
cost handbook on tran- 
sistors for the practical 
man. G i ves sco res of 
hints on how to use 
t ra n « i * t o rs in modern 
electronic equipment. 
Covrr* teMing, perform- 
ance, cons! met ion. care 
and measurements. 




icing. N«. 52. 19; 
cover *»-t.60 



SERVICING AND 

Servicing Record Changers 

Si in | lr t«*\l. clirar line illustra- 
tion* -Jn»vv you how to make 
f*xlra money servicing changers. 
\n. 59. 221 Paj:c». Paper 
Cover. $2.<»0. Hard Cover 
84 .<»U 

The Oscilloscope 

Practical ilelailf on how to 
use the 'scope fi»r fu»ter *erv- 
|»ai;e8. Paper covrr 82.25. Ilant 



TEST INSTRUMENTS 

: The V.T.V.M. 




Gel bolter rt-aultl wild this 
rieeoeg;ir> insirunienl. Explains 
many n» w use*. Nn. 57. 221 
pages. Paper d»ver $2.50. Hard 
cover 9> M»I) 



TV Repair Techniques 

How to ••tlvc luiigli TV imti- 
hlca, N<>. "»'). 1J8 page*. Paper 
cover mil) S 1 ..»0 



Sweep ond Marker Genera- 
tors for Television and 
Radio 

B.»b to ddleton shown von how 
in align tv'tp faster and more 
accurately. No. 55. 221 paces. 
Paper covti S2..»0. Hard 
cover f* I. Ml 

Radio & TV Test Instruments 

How to Luihl .2 test tnalru- 
iiK'nls for Nitnlrin servicing. 
No. 49. 128 pages. Paper cmer .>»!> * 1 .5(1 




Probes 

ln*ide< lips on how m in- 
crease your i<»t eipiipiro-nts' 
utility with special probes. No. 
51. 221 pages. Paper cover 
Hani CfHt-r *4.fiO 



Television Technotes 

Cause'.. »m. fiiom* and cures 
of over 6'in specific troubles. So. 16. 128 pages. 
Paper cover only S I ..><> 




AUDIO-HIGH-FIDELITY BOOKS 



Maintaining Hi-Fi Equipment 

Hi-Fi expert Joseph Marshall 
describes the specialized ap- 
proach needed u> service hi-fi 
equipment. No. 58. 221 pages. 
Paper Cover S2.9U. Hard cOser 



High-Fidelity Circuit Design 

Includes the faniotts C«»oj-er se- 
r CD mi feedback which appeared 
hi i; ad io- Elect h<imcj<. Nn. 56. 301 
pnge«. Hard enver. US. OS 
Basic Aud'o Course 
Covers evrrylhiug from ilia na- 
ture of -nuiiil to reet.rdina 



techniques. No. 66. 224 pages. 
Paper cover 82.75. Hard diver. 
85. OO 

High-Fidelity — Design, 
Construction, Measurements 

Three-way approach hetter 

hi-fi perf..in.an. . . No. 18. 128 
pages. Paper emrr only 8 1 .SO 



TRANSISTORS- RADIO CONTROL -FUNDAMENTALS 




Transistors — Theory 
and Practice 

By Uufus P. Turner. One 
of the finest and most 
popular books on transis- 
tors ever written. Cov- 
ers theory, characteristics, 
tests, uses in well known 
circuits, plus a guide in 
commercial transistors. No. 
51. 1 W page.'. Paper cover. 
Only 82. OO 



Radio-Control Handbook 

Practical book on con 
strncli..n. No. 53. 192 
pages. Paper cover. 82.25 

Model Control by Radio 

Theory and practice. No. 
43. 112 pa>:cs. Paper cover. 
Only 81.00 



Radio & TV Hints 

3(H) hints, gimmicks, short 
cuts. N>>. 17. 112 page*. 
Paper cover only 8 1 .OO 
Basic Radio Course 
Frye's easy -r«'ailina classic 
on fuudaimmiai*. No. 14. 
176 pages. Hard Cover 
.•illy. 82.25 
Radio-Tube 
Fundamentals 
No. 45. % pages. Paper 
cover on ly 81 .OO 



GERNSBACK LIBRARY, INC. 

154 West 14th Street, New York 11, N. Y. 



□ 43 Q44 D45 □ 46 

□ 47 Q48 D49 □ 50 

□ 51 H52 rj$3 D54 

□ 55 0 56 0 57 aS8 

□ 59 rj60 CJ6I n&6 

Hard cover editions 
By mail only 

□ 52H □ 5«H □ 55H 

□ 57H □ 58H □ 59H 

□ 60H □ 66H 



See your distributor— or use this coupon. 

Enclosed is my remittance of $ 

Please send me the books checked, postpaid. 

Prices 10% higher in Canada. 
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please print 



Name 

Street 

Cry State 



Patents 



TRANSISTORIZED 
VOLTAGE REGULATOR 

Patent No. 2.751,549 

Fay U. Chase, Short Hills, fL J. f 4 '«» Ke/I 
Trtfphonr l.ah* % Inc., V, ir York, JV\ Y.) 
This regulator uses transistors instead of tubes. 
VI is the control transistor which biases V2 in 
series with the load. For example, if the output 
voltage rises above normal, V2 is biased for 
greater resistance. This tends to reduce the out- 
put and return it to its normal voltage. 

Two branches shunt the load. One comprises 
D and Rl, to bias the emitter of VI. D is a 
junction Zener diode which maintains constant 
voltage drop over a wide range of current. The 
second branch. R2- R3. biases the base of V2. If 
the load voltage rises, the entire increase is 
applied to the emitter (since the voltage across I) 
cannot change). Only a fraction of this increase 
appears across the base, however. Therefore the 
emitter goes more positive than the base. VI is 
an n-p-n unit so it< conduction is lowered. This 
smaller current is coupled into V*2 to raise its 

TEMP COMP 




internal resistance. The result is less current 
from the bridge rectifier and the choke CM. The 
load voltage thus returns to normal. 

R2 is used for temperature compensation. Its 
coefficient is positive so it: resistance rises with 
temperature. This resistor offsets the tempera- 
ture sensitivity of D which also has a positive 
temperature coefficient. 

I IIF MARKER GENERATOR 

Patent No. 2.752.492 

Harry K Fatter, Lake Valhalla, ami L/„,„ £. 
Crum/» f IT. Cahhnt til , ;V. ( A* si fitful la Ohm -a 
i.ahttraturiv*. /'r»if llrtntk. A. J.) 
The uhf TV band is so wide that it poses a big 
problem for the technician. With 70 channels, he 
needs 140 crystals to mark all the video and 
sound carriers in the band. This new method 
needs just a single crystal, a harmonic generator 
and a 2.25-mc amplifier, but it can provide all 
carrier markers through the band. (See Fig. 1.) 









5.995 ±.004 
MC 




HARMON!'" 




GEN 







2.25MC 
NARROW a*Nr> 
AMPl I K T 





SWEEPING OSC 



Flj.l 

To understand the method, a typical passband 
is drawn in Fitr. ?,. The lowest channel in the 
band, it is 6 mc wide. Midway between the video 
and sound carriers is a line indicating 473.5 mc. 
which is very close to the 79th harmonic of the 
crystal. When the sweep generator passes 
through either carrier, it sets up a 2.25-mc 
beat with the harmonic. This beat is amplified, 
making available a pip for the scope and mark- 
ing hoth carriers. 

A similar condition exists for the other chan- 
nels. In every case a crystal harmonic lies very 
nearly midway between the sound and picture 
carriers, so the correct beat occurs when the 
carrier frequency is swept through. 
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ask the 

"Man-on-the-Roof 

why he prefers 





471.25MC PW CARRIER 473.5MC 475J5MC SOUND CARRIER 




UHF CHANNEL 14 




RATCHET TYPE 
CHIMNEY MOUNT 

Model RT (Golv Bonding) 
Model RT-ST (Stainless Banding) 

FASTEST, SIMPLEST, MOST 
CONVENIENT EVER MANUFACTURED 

Mounts in 2 simple steps. Complete- 
ly factory assembled with no eye- 
bolts, banding clips, nuts, etc., to 
handle. Furnished with flat-lay, non- 
coiling banding, heavy gouge, em- 
bossed, welded steel construction. 
Forged, heot treated Alum, ratchets. 

Write For Our Latest Catalog 



SOUTH RIVER I 

■ producer o/ 

WETAl PRODUCTS CO., INC. ! r^^ 
South River, New Jersey ! °' ant ' nna 




THIS IS 

OXENSCHEID 

THE OXIDE SHEDDER . . . 



HE is one of the 7 Old Fashioned 
Villains of Tape Recording. He 
scrapes away at the crumhly 
oxide coating of old-fashioned recording 
tape and gums up recorders with the 
shedding particles. His 6 'partners in 
crime* wreak other woes and villanies on 
decent people* with tape recorders. But 
you no longer have to sit helplessly and 
let the Old Fashioned Villains do you 
out of your hi-fi rights. A very un-old- 
fashioned little fellow by the name of 
F. R. O'Sheen has foiled them for good. 
He is responsible for irish FERRO- 
SHEEN process recording tape, which 
never sheds oxide powder and is villain- 
proofed in six other ways, too. . . For the 
complete story o\ the 7 Old- Fashioned 
Villains and how they were foiled by 
F. R. O'Sheen, write for free, 32 page 
illustrated booklet to ORRadio Indus- 
tries, Inc.. Opelika 8, Alabama. 



Each channel is 6 nic wide so we mi*rht expect 
a crystal frequency of exactly 6 mc. However, 
473.5 is not an exact multiple of 6 and therefore 
no other center frequency (between carriers) can 
be an exact multiple. Channel 49 has a center 
frequency of 683.5 mc which is practically equal 
to the 114th harmonic of 5.995 mc. Thus the 
markers are very accurate on this channel. A 
slight error occurs on channels at either side of 
channel 49. The maximum error occurs on chan- 
nels 14 and 83. It amounts to approximately 0.17 
mc. 

TRANSISTOR 
SUPER REGENERATOR 

Patent No. 2,751,197 

Robert S. !>»»t;nt,. Or an -44, A. i« (A**i%nm*t to 
Hell Telephone Lobs., inc.) 

The superreKenerative circuit is the simplest 
and most sensitive radio receiver. This one uses 
a transistor so it is the most compact as well. It 
is designed for the broadcast band. 

When the switch is chtsed. the n-p-n transistor 
V is enenrized by the battery. Output of V is fed 
back through the transformer to the base for 
required regeneration. Tuning is done by a pair 
of identical coils closely coupled and wound over 
the same adjustable core. R and Cl form a self- 
quenching network. Initially. V conducts and it 
oscillates. Cl beirins to charge and its polarity is 
such as to oppose conduction. Finally the tran- 
sistor Kain drops too low to sustain oscillation. 



Knit 





Cl discharges through R and V. after which the 
transistor again begins to conduct and oscillate. 
With component values shown here, and a type 
M-1752 transistor (cutoff 3.5 mc) the oscillations 
are interrupted at an ultrasonic rate. 

This super re^enern tor has all the features of 
a tube circuit. It receives only one station at any 
time (the strongest). Due to limiting action, this 
circuit reproduces nearly all signals with the 
same volume output. A single dial tunes in all 
stations and there are no ganging problems. Sig- 
nals in the order of a few microvolts can be 
reproduced. 

With proper choice of Cl and C2. the gain re- 
mains constant all over the band. This is because 
these capacitor* form a voltage divider which 
feeds back more voltage at higher frequencies, 
compensating for the fact that all transistors 
show a response that droops at higher fre- 
quencies. 



An amplifier kit which provides the 
finest sound at low cost. The listening 
quality of the Dynakit is unequalled by 
any amplifier, regardless of price; and 
this kit can be readily assembled in 
about three hours. 

The Dynakit uses a new bug-free circuit, 
designed by David Hafler. Complete repro- 
ducibility of operating characteristics is 
guaranteed by the use of a factory-wired 
printed circuit board. The Dynakit comes 
complete with all components including the 
super-fidelity Dynaco A-430 transformer. 

Specifications: 
Power Output: 50 watts continuous rating, 100 
watts peak. Distortion: under 1% at 50 watts, 
less than 1% harmonic distortion at any fre- 
quency 20 cps to 20 kc within 1 db of maximum. 
Response: Plus or minus .5 db 6 cps to 60 Ice. 
Pius or minus .1 db 20 cps to 20 kc. Square 
Wave Response: Essentially undistorted 20 cps 
to 20 kc. Sensitivity: .5 volts in for 50 watts out. 
Damping Factor: 15. Output Impedances: 8 and 
16 ohms. Tubes: 6CA7/EL-34 (2) (6SS0's can 
also be used) 6AN8, SLMGB. Size: 9" x 9" 6y 4 " 

69;L 5 





Featuring para-coupled 
windings, a new design 
principle (patents pend- 
ing). These transformers 
use advanced pulse tech- 
niques to insure supe- 
rior square wave per- 
formance and undistort- 
ed reproduction of tran- 
sients. Dynaco transformers 
handle full rated power over the 
entire audio spectrum from 20 cps to 
20 kc, without sharp rise In distortion at the 
ends of the band which characterizes most 
transformers. Conservatively rated and guar- 
anteed to handle double nominal power from 
30 cps to 15 kc without loss of performance 
capabilities. 

Specifications: 

Response: Plus or minus I db 6 cps to 60 
kc. Power Curve: Within I db 20 cps to 20 
kc. Square Wave Response: No ringing or 
distortion from 20 cps to 20 kc. Permissible 
Feedback: 30 db. 

MODELS 

A-4IQ 10 watts 6V6 EL-84 14.95 
A-420 25 watts KT-66, 5881, EL-34 19.95 
A-430 50 watts 6550, EL-34 (6CA7) 29.95 
A-440 100 watts 6550 39.95 
A-450 100 watts PP par. 6550 EL-34 3 9.95 
(All with tapped primaries except A-440 
which has tertiary for screen or cathode 
feedback) 

Additional data on Dynakit and Dyna- 
co components available on request 
including circuit data for moderniza- 
tion of Williamson-type amplifiers to 
50 watts of output and other applica- 
tions of Dynaco transformers. 



\)\\\ TOMMY 

Dept. RE, 5142 Master St., Phila. 



FEBRUARY, I 957 
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LEKTRON'S FEBRUARY 

"BEST SELLER" 

FESTIVAL 

44 OF OUR BIGGEST-SELLING VALUES! 
AVAILABLE ONLY FROM LEKTRON! 



ANY $1 ITEM FREE 
WITH $10 ORDER! 



Write for FREE 
8-pg. BARGAIN FLYER! 



WORLD FAMOUS DOLLARBUYS! 



EH. 1 I 3 VAC. «o cvrle 
to 24 V 0 3 Afflpt. Kil. 
transformer for shop, sur- 
plus gear, hobbyists. M 
Wt. 3 lbs. Re*. SH. 

□ APPLIANCE MOTOR. 
3,ooo n»m. I15VAC. 
60 cycles, for f.-ms. blow- 
ers, hobby uses. Fan blade. 
35c extra, wt. 2 1 C1 
neR. 94.50. )l 
|—| FOUR G-E 1 N(9 
*— 1 OIOOES. Germanium, 
superior to commercial. «1 
Heir. S3. 



RADIO KIT. 21* X II' 4 »6.SO 



□ 30 POWER RESISTORS. 
WW. candohm. sand* 
coated, vitreous. 15 values. 
"V to 50W: 35 to llOOO 
ohms. Wt. 2 lbs. Cf 
Ken. «». 

( — I 30 PRECISION RESIS- 
I— I TORS. WW 7 cartoon) m. 
30 values. 56 ohms to 1 

m-<r: Vs. 1 4c 2 w. ic r 
tol. Wt. i/z lb. CI 
Res. §21. 

i—i 30 TUBE SOCKETS. 4 

I — I to II -prong miniatures, 
submlnlnturcs, octals. zip- 
Ins. Tube shields, too. 
Wt. 2_lb3. 



diode, pr* -drilled case. All 
part*, instructions. RvfC. CI 
S3.50. 



S3.SO. 

l—l SUN BATTERY «\ 
L- 1 PHOTOCELL. 11*" dla. 
Better than famed B2M! CA 
Reg. *5. 

i — I 12S RESISTORS. Car- 
l—I bon. to 2W. 40 
values: SO ohms to lO 
m«*s. 5<7c too! Ren. 

i—| 3 OUTPUT XPMRS. 

I — I (Choose sny 31 SOB5. 
35L6. 50LH. 8V6: to3-4 C1 
ohms. Rear. S1.50 each. 



□ 



springs, washers, etc. <1 
Reg. *8. 

□ G-E PREAMP KIT for 
magnetic cartridges. 
Chassis. parts, diagram. 
Leas 6SC7 (88c extra). ^ 

$1 92.50 



Reg. 85. 



Keg. 84. SO. 

□ 173 FT. HOOKUP WIRE 
in 25-ft. rolls. Asstd. 
colors, stranding. Insulation, 
Nob. 18 to 24. Wt. 2 CI 
lbs. Reg. S3.75. 

□lOO CERAMIC CON- 
DENSE RS. Asstd. types, 
top makers. 30 values, 
color-coded. Discs, too. C*. 
Reg. »15. 

□ 4 CRYSTAL DIODES. 
Most commonly used — 
1N34. 1N50. 1N5S. 1N69 
In poly bag. *1 
Reg. 85- * x 

□80 TUBULAR CONDEN- 
SERS. 30 types, .0005 
to 0.5mf to 1500V. Wt. *8 
2 lbs. Reg. 912. 

□70 TERMINAL STRIPS 
and boards. 15 type*. 
1 to 20 screw and solder 
points. Wt. 1 lb. CI 
Reg. 85. 

□ 70 RESISTORS. lnsu 
lated IKr, A-B etc. 2 



□ 



10 ELECTRO LYT I CS. 

FP St twist, tubular, 
rect. Asstd. sizes, 8 to 500 
mmf to 4 5UV. Wt. 
lbs. Reg 815 



$1 



ohms i«i io megs: »,♦», 1 
2 W. lffc & St-'c. Wt. i 
1 2 lb. Reg. 810.05 



□ 



CONDEN- 
SERS. 30 values: 
.OOOUI to .01 mf to lOOOV. 
Silver. 5P/„. too. Wt. CI 
1 lb. Reg. 85. * A 

□70 STANDARD KNOBS. 
Asstd. colors, bakclite 
Jc plaattc. Wt. 2 lbs. CI 
Reg. 8«. * 

□ lOO RADIO PARTS! 
Wide variety resistors, 
condensers, pots, plugs, 



strips, slugs, forms and Cd nvg. 815. 
morel Reg. 810. 



for piste and control cir- 
cuits. 15 ma. CI 
Reg. 86. SO. ** 

□ 80 TRANSFORMERS S> 
COILS. IF, RF. ant., 
slug* tuned coils, chokes, 
25 typesl Wt. 3 lbs. £^ 



Reg, 
O PI _ 

.1 to 6V. screw & 
bayonet types, miniature, 
wt. l- lb. Cf 
Reg. 82- 40. * A 

□ SO MINIATURE CON- 
DENSERS. Asstd. 
miniature. submlnlature. 
printed circuit types; CI 
Ontralab. Sprague. 



□ MINI-METER BUY! 
round. O to 0 
amps. AC. Chromed. For 
model railroads, power sup- 
plies, mobile. CI 
Reg. 83. * x 

□ S ROLLS TAPE, elec- 
trical, plastic, friction, 
rubber. For home, shop CI 
or lab. Reg. 82.50. 



For portables, 
phonos, rear deck MUI w 
speaker. Top make. ONLY 
heavy slug, 3-4 
ohm v. c. Reg. tl fit 

84.50. 



ONLY 

p 1 ayba" ks . Includes 
cartrlfJ e. arm. etc J J ^9 



Reg. 98. 



age stamp*' size. In 

styrene case. Crisp. nhn v 

clear response. UNLl 

High imp. Reg. ^ 



□ 



□ 



4 for 
S1.M 



FOUR TIMING 
MECHANISMS 

3 seconds. Hand 
wound, niuKl- 
geareri, precision 
unit. Keg. S3 
each. 

30-PC. ELECTRIC 
DRILL SET 

NEW! Famous make 
combination, 1 n cl u d e s 
sturdy electric drill 
and 29 different aetv* 
sorles. A "shop" In Itself 
... a MUST for 
the home crafts- ONLY 
man and hobby- 
ist. Wt. 5 lbs. ell AO 
Reg. $24. #11-55 



HOW TO 
ORDER 
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131-133 Everest Ave., Chelsea 50, Mass. 
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$1 



ABLE condensers. Erie. 
Klmenco. up to 300 mmf. 
Reg. 85c each. 
Duala. tool 

12 VOU 

Singles, concentric. TV. 
some w/awltch. Standard 
shaft. Up to 1 meg. CI 
Some 92.50 each. 

l— I 12 ROTARY SWITCHES. 

l—l ceramic it bakelite. 1. 
2, 3 gangs. Standard shafts. 
Shop must! Wt. 3 lbs. M 
Keg. BIO. 

20 A C/D C LINE 
CORDS, for clocks, 
motors, etc. 2-cond. 
w /molded plugs. Wt. C^ 



plastic hinged boxes w/snnp 
IqcM. Reg. jj[ 



>lastlc handle, 3/ 16. 
7/32. 1/4. 5/18, 11/32. 
3/8. 7/16" steel socket 
wrenches in plastic case. 
Wt. 1 lb. CI 
83 value. * A 



by 64ths; In graduated 
plastic holders. CI 
Retr. S4. ' A 

□ 

roin>— «- 

Mlca filled. Reg. 93. 
□ 

IS 23. IN 105, Reg. CI 
915. K«148 ** 

l r— I 40 SU BMt N I A T U RE 
>1 I— I RESISTORS, in poly 

box. 1/4". long! 20 values. 
15 ohms to in megs. CI 
1/5 W. Reg. 85. 



Check Items wanted. Return en- 
tire ad with check or MO. Include 
sufficient postage, excess returned- 
C.O.D orders. 25<5fc down. Rated, 
net 30 days. Print name, address 
and amount money enclosed In 
margin. RE-2 



try 

wis.™ 8 

^fc one 



A LOW-RESISTANCE GROUND 

A good ground is useful on many 
electronic devices — a necessity on dx 
radios. Where rain is infrequent, or 
the soil may be dry for other reasons, 
some kind of automatic soil moistener 
is needed. Such an attachment is easy 
to make. Into one end of a 5- or 6-foot 
length of common %-inch galvanized 
pipe drive a steel plug. This can be 
made out of about 3 inches of ^-inch 
diameter rod. The diameter should be 
ground down to about 3/16 inch for % 
inch of its length so that it can be 
driven firmly into the piece of pipe up 
to the shoulder and leave about 2 % 
inches projecting. Next grind this pro- 
jection to a blunt point and drill a 
inch drain hole right through the pipe 
just above the top end of the plug. This 
is a drain hole. 

Drop a 3/16-inch hexagon-head ma- 
chine screw into the opposite end of the 
piece of pipe. It should just slide in to 
make a driving head and protect the 
end of the pipe from mushrooming. 



TV 



TELLS HOW TO 
ANSWER RADIO 
TV.QUESTIONS 



A 
U 

I RADIO 
$ SERVICE LIBRARY 

pBB> HERE IS LATE INFORMATION IN A 
HANDY FORM FOR TELEVISION AND RADIO 
REPAIRMEN. SERVICEMEN AND STUDENTS 

AUDELS T.V. RADIO 
SERVICE LIBRARY- 

Highly Endorsed - Over 1600 
Pages— 1048 Illustrations & 
Diagrams. 1001 Important 
Facts & Figures on Modern 
Television, Radio, Electronic 
Devices at your finger ends. 

INCLUDES TRANSISTORS 
& Transistor Circuits, Record 
Changers, Rectifiers, P. A. 
Systems, Tape Recorders, Pho- 
nograph Pick-ups, F.M., Auto 
Radio; Radio Compass, Short 
Wave, Radar, etc. 

ASK TO SEC IT I 
IT Will PAY TO KNOW — 
The Basic Principles— Con- 
struction —I nsta llation —Oper- 
ation—Repairs—Trouble Shoot- 
ing. Shows How to get Sharp, 
Clear T.V. Pictures. Install 
Aerials-How to Test. Ex- 
plains Color Systems, Methods 
of Conversion, Terms, etc. In- 
cludes Ultra High Frequency 
—Valuable for Quick Ready 
f complete; Reference and Home Study. 

s. VOLUMES ™&E!XSP~ 

7 DAY TEST— PAY ONLY $1 A Month 

MAIL ORDER 

AU DEL, Publishers, 49 W. 23 St, N.Y. IO v N.Y. 

Msll AUOELS T.V. RADIO SERVICE LIBRARY 2 Velum*!) »• 
on 7 day* if trial. II O. K. I wnl.ramH SI In 7 day* and 
SI monthly until S« It paid. OtharwU* I will rat urn th*m. 




Employed by.. 



Drive the pipe into the earth where the 
ground lead is desired. Drive carefully 
so as not to bend the pipe and leave 
about 6 inches projecting above the dirt 
level. Fill the pipe with a solution of 
copper sulphate in water. This deposits 
copper film on the inside of the pipe 



WATER BOTTLE 



WATER 



GND WIRE 



.jj j'i! @] «— a*** 



i aRTH 



-l/4'GALVPIPE 



where the galvanizing may not be so 
good and also increases the conductivity 
of the soil near the bottom of the pipe 
where the solution leaks out through 
the two holes. 

Fasten the ground wire to the pipe by 
a clamp. The ground is now ready for 
use but the earth must be kept moist 
by pouring more water into the pipe. 



A L L N E W 

BIGGER THAN EVER! 




Write 



EWARK 



LECTRIC COMPANY 
Mail Order Division . . . Dept. RE-2 

223 W. Madison St., Chicago 6, Illinois 
4736 W. Century Blvd., Inglewood, Calif. 

RADIO-ELECTRONICS 



TRY THIS ONE 

This can be made automatic by taking 
a bottle that holds around a half-pint 
or so and drilling a hole through its 
cork so that a 2% -inch length of Vi- 
inch outside diameter plastic tube can 
be forced in. Fill the bottle with water, 
put in the cork with the tube, invert 
into the pipe ground and the water will 
automatically feed into the pipe and 
thus keep the ground at the lower end 
moist and of low resistance. A sketch 
of the arrangement is shown in the 
drawing. The bottle should be filled once 
a month; I find that mine takes about 
three weeks to empty. — George P, 
Pearce 

USE FOR SOLDERING GUN 

The electric soldering gun is useful 
in skinning ribbon type TV lead-in out 
of doors. A gun maintains a more con- 
stant heat. Other types of electric irons 




cool more rapidly because of the larger 
surface exposed to the wind. The photo 
shows the technique of using a gun for 



stripping ribbon quickly and neatly. — 
Joseph F. Wkitakcr 

G-E 613 PORTABLE RADIO 

The knob operating the volume con- 
trol and on-off switch is inches in 
diameter and comes in a variety of col- 
ors so it is not easy to match exactly. 
This knob fits a slotted shaft (a) and 
the most common trouble is breaking 
of the center section which engages 




' 6 




the slot (b). 

Put a slot in the remaining collar of 
the knob. This is easily done by heat- 
ing a piece of metal cut from a tin can 
and pressing it down edgewise on the 
collar. The slot should be about V4-inch 
deep. 

Next, cut a piece of tin V\ inch with a 
H-inch tongue in the middle (c). Bend 
over the tongue (d) and slip it in the 
slotted collar. Bend the ends of tin 
around the collar (e). 



(Continued) 

Similar repairs can be made on many 
hard-to-replace radio and TV knobs. 
Never cement a knob to a shaft. It's 
too rough on the next service techni- 
cian. — Paul Falk 

TURRET-SPRUNG TOOL 

The drawing shows the construction 
of a simple tool that I made to grip 
drum springs when removing or install- 
ing drums in turret tuners. An 8-inch 
length of stiff wire (about No. 8) is 
bent and filed as shown. The spring clip 




on the tip is made from a piece of brass 
paper clip fastened to the shank of the 
tool with a wrapping of fine wire. The 
handle is bent and the free end anchored 
with a similar wrapping of fine wire. 
—Bruce E. Walt her 

DIAL-STRINGING AID 

A thick paste made by mixing pow- 
dered rosin and carbon tet is handy to 
have around when restringing dial 
cords. Where the dial cord is likely to 
slip off the drum or pulley before the 
job is completed, use a small gob of the 
paste to hold it in place. When the job 
is completed, use carbon tet to remove 
the paste. The rosin left on the cord 
will minimize the slippage in the fu- 
ture and make for a more positive hold. 
-A. von Zook 



COYNE QUALITY ^jj 

HQ|0 Home Training 




The future is YOURS in TELEVISION! 
A fabulous field— good pay— fascinating work— a 
prosperous future in a good job, or independence in 
your own business! 



Coyne brings you MODERN-QUALITY Television Home Train- 
ing; training designed to meet Coyne standards at truly lowest cost 
— you pay for training only — no costly "put together kits." Not an 
old Radio Course with Television "tacked on." Here is MODERN 
TELEVISION TRAINING including Radio, UHF and Color TV, 
No Radio background or previous experience needed. Personal 
guidance by Coyne Staff. Practical Job Guides to show you how to 
do actual servicing jobs — make money marly in course. Free Life- 
time Employment Service to Graduates. 



COYME 

i.i in n i -M m 1 ^ \ ma 

A TECHNICAL TRADE INSTITUTE OPERATED 

NOT FOR PROFIT 
500 S. Paulina Street, Chicago 12, Dept. 27-HT4 



a W.COOKE, ir.KL^ 




Send Goufuut fot #*ee 
Rook 

and full details, 

including easy 

Payment Plan. No 

obligation, no 

salesman will call. 
r 

COYNE Television 
Home Training Division 

500 S Paulina St., Chicago 12, III. 
Dept. 27-IIT4 

Send Free Book and details on how I can get 
Coyne Quality Television Home Training at 
low cost and easy terms. 

Nam t j 



Coyne— the fnetitution behind thie train- 
ing . . , the large* t, oidett, beat equipped 
reeidenlialechoolofitekind. Founded 1890. 




Address- 
City 



State- 
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CAPACITORS 

A serviceman's reputation is his most 
important asset. And Astron is determined 
to help you protect yours ... to do this 
we developed "Staminized" Capacitors, a 
special group of service-designed units 
that guarantee reliable, no-call back per- 
formance under the severest conditions. 

You can stake your reputation on this 
Astron quality and win everytime! 



• MINIMITE* "SAFETY 
MARGIN"* Miniature 
Electrolytics. Very sta- 
ble capacitance charac- 
teristics; low resistance 
contacts; crystal clear 
markings; specially 
sealed against moisture. 

• TYPE ES "SAFETY MAR- 
GIN" Tubular Electroly- 
tics. Plastic-wrapped, 
moisture-proof sections; 
conservatively rated; 
high quality foil speci- 
ally etched; pre-tinned 
leads. 

• TWIST-PRONG "SAFETY 
MARGIN" Electrolytics 
Wide range of single/ 
multiple-section types; 
reliable operation up to 
85° C; clearly marked 
terminal code. 

• TYPE E "SAFETY MAR- 
GIN" Screw-Base Elec- 
trolytics. Mount quickly, 
easily with supplied 
palnut; pre-stripped, 
pre-tinned leads; stable 
operation; special ter- 
minal design stops 
moisture damage. 

• BLUE POINT® Paper 
Tubulars, Finest plastic- 
cased capacitor made; 
exclusive seals lock-out 
moisture, lock-in leads 
tough heatproof shell; 
clearly marked. 

• TYPE AP - Ceramic- 
Cased Tubulars. Rugged, 
oil-impregnated, paper 
section construction; 
non-melting end seals 
hold leads firm; eco- 
nomical for all replace- 
ments. 



EFREE SERVICING AID 
Astron offers a wide variety of 
materials to help you service 
better . . . send for your copy 
of handy, pocket-sized Replace- 
ment Catalog AC-4D ... it will save 
you time! 



TRY THIS ONE 

VTVM ME AS I RES RESISTANCE 

The vtvm is an ideal instrument for 
measuring resistances as high as 100,- 
000 megohms with accuracy of few 
percent. All you need, in addition to 
the vtvm, is an external power supply 
delivering approximately 100 volts or 
more. 

Connect the unknown resistance in 
series between the power supply and 
the meter and calculate the value from 
the formula 

(VI - V2) X L 
V2 

where R is the unknown resistance in 
megohms, VI the supply voltage, V2 
the voltage read on the meter with R 
in series with one of the leads and R„, 
the input resistance of the meter in 
megohms. 



R 




RESISTANCE MEASUREMENT TABLE 



Meter 


Unknown 


reading 


resistance 


(V2) 50 volts 


(R) megohms 


50 


11 


33 


22 


20 


44 


10 


99 


5 


209 


4 


264 


2 


539 


1 


1,089 


0.5 


2,189 


0.3 


3.052 


0.2 


5,489 


0.1 


10,989 



(Continued ) 

The table gives sample values of 
V2 and R when VI is 100 volts and 
Rm is 11 megohms. Multiply the meter 
readings in the table by 2 when VI is 
200 volts, by 3 when VI is 300 volts 
and so on. — George S. Carson END 



ANSWERS TO THE WRONG QUIZ 

1. Choice d is wrong. The explanation, with 
replacement of the word hard with «ojff < mean- 
ing, containing gas) would have been correct. 
Blue glow in a tube generally must be studied in 
each case since it is normal in some cases, ab- 
normal in others. 

2. Choice b is wrong. While sparking between 
tube elements and red-hot plates, specifically indi- 
cates excess current drain, where the tube is a 
rectifier, there are clear indications to suspect 
a shorted filter capacitor in all cases. It would 
be costly to replace the rectifier tube if the filter 
were shorted — the new tube would bdrn out ripht 
aw ay. 

3. Choice a is wrong. It is axiomatic that con- 
trol grids are always negative, except in trick 
circuits. Use a vtvm for measurement since cur- 
rent in the prid circuit is generally so small that 
an instrument of lesser sensitivity would load 
down the circuit, giving an incorrect grid voltage 
reading. 

4. Choice d is wrong. lt*s easy to blame the 
dealer or service technician when parts con- 
tinue to /ail. No dealer can long remain in busi- 
ness selling faulty component-. (Some do under 
various names. Use a reputable concern. — Editor) 
Check every possible circuit fault before blaminn 
the supply. 

5. Choice d is wrong. In a set ies-rillament 
circuit when one filament Koes out they all do. 
Be careful with small tubes which do not light 
brightly or get very warm. Do not mistake them 
for dead tubes. 



miracles with your microvolts" 



IDEA 



PRICE 

115°° 

Suggested 
User Net 



Separate 38DB Hi and Low band amplifiers. 
4 volts maximum output: 2V. Hi-band 2V Lo-band. 
4 separate inputs: any 2 Hi-band, any 2 Lo-band. 
O-20DB variable attenuator in each input. 
Complete line of matched accessories available. 
Useful in areas with from 1 fo 8 channels. 

Write for complete information and technical specifications 




TELEVISION ASSOCIATES LTD. 

278 BRIDGELAND AVENUE, TORONTO 10, CANADA 
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RADIO-ELECTRONICS 



Business 




Merchandising and Promotion 

RCA tube Division, Harrison, N. J., 
prepared a brochure on its industrial 
tubes from a series of advertisements 
which are appearing in Fortune maga- 
zine. 

Astron Corp., East Newark, N. J., 
has a new display kit the "Swing Bin 




Baby" which holds 45 of its Blue Point 
capacitors in the 9 most popular mod- 
els. 

CBS-Hytron was presented with the 
Friends of Service Management Award 
of NATES A on a recent Garry Moore 
TV show, sponsored by CBS-Hytron. 

Ram Electronic Sales Co., Irvington- 
on-Hudson, N. Y., designed a new dis- 




tributor counter and wall display for 
its width and linearity coils. 

Radio-Electronic Master, Hempstead, 
N. Y., shipped out its 1957 Radio Elec- 
tronic Master with a three-color dis- 
play unit. 

RCA Institutes, New York, N. Y., 
produced a 16-mm color motion picture 
"Your Career in Electronics" for high- 
school showings. 

Winegard Co., Burlington, Iowa, will 
promote the aluminum anodized pro- 
tection feature of its Umbrella-Ease 
TV antenna during 1957. 




HERE'S HOW TO 

GET YOUR START 



^Mc^l^C HI-FI 

The "golden crest" 20-Watt 
Amplifier... with continuously 
variable contour control for 
Fletcher-Munson correction... 

One of a complete line of 
advanced design high fidelity 
tuners, amplifiers and components... 

hear these quality RAULAND unit* at 
your Hi-Fi dealer or write for details. . • 

RAULAND-BORG CORPORATION 

3515 W. Addison St., Dept At Chicago II, III. 



IN RADIO ELECTRONICS 

More experts got 
their basic training 
from this big book 
than any other 
of its type! 



pi D, ° 
PKYSIC| 



No matter what part of 
radio-TV-electronic serv- 
icing work you plan to 
enter, this is the kind of 
Basic training you need ! 
And it 's w n tten so you 
can really understand it. 

fihirardi's RADIO 
PHYSICS COURSE is 
the oldest hook of its kind 
. . . and still a best seller 
because it is bo amazingly 
clear and complete. Thou- 
sands now in electronics 
got their start from this 
book and they'll recom- 
mend it to you today. 

Starts with Basic Electricity (over 300 pages) 
then takes you step by step through the entire ra- 
dio-electronics field. Covers principles, theories 
and practices that are basic to even the most mod- 
ern equipment. 972 paves: 508 pictures. 856 helpful 
self-review test questions. Price only $6.50. 

; STUDY 10 DAYS FREE! "i 

I DEPT. RE-27. PI N EH ART 8. CO.. INC. 
I 232 Madison Ave.. New York 16. N.V. 

Send Ghlrardl's RADIO PHYSICS COURSE home- 
I training book for 10 djiya free examination. I will then 
J either return book promptly or send you 86.30 Plus 
I postage In f uU Payment . 

• (Send se.SO with order and we pay Pottage. Same lO- 
I day money-back guarantee.) 



RADIO PHYSICS 
COURSE 

by A. A. Ghirordl 
Complete, basic train- 
ing for beginners 



City. Zone. State 



A SUPER MAGNET — AT A SUPER SAVING! 



LIFTS MORE THAN 20 TIMES ITS 

OWN WEIGHT. 
Now for a limited time only — you can 
buy this Little Giant magnet, the most 
powerful ever made, at a sensational 
bargain! The low, low price of $1.50 is 
less than 50% of what you'd usually 
pay for this type magnet. Experi- 
menters and hobbyists will find hun- 
dreds of uses for this powerful 4 oz. 
Alnico permanent magnet. CAN LIFT 



5 LBS. EASILY. Through a special pur- 
chase we are able to offer these Super 
magnets at this amazing low price. 
A limited quantity only. First come 
first served. Order several today. Low 
price includes keeper. Measures 1% x 

Item No. 86 £f| 
Special Bargain Price A| 3 II 
(Shp. Chgs. 10c) ▼ BW w 

(Regularly priced at $3.50) 




6 VOLT BATTERY, SOLDERING IRON AND WELDER 



U.S. Army release. New. Guar- 
anteed. Can be used to solder 
or weld when connected to any 
6v Storage battery. The high 
intensity arc created between 
the metal to be soldered and 
the carbon electrode (carbons 
supplied free with iron) can 
be used to heat tin or alumi- 
num solder, light brazing and 
•Pot welding, melting metals, 
etc. I ncludes 2 carbons. 3 
heavy duty spring clips, 2 
pieces 5 ft. heavy duty wire 
cable. (Battery not included.) 
Ideal for use where current is 
not available. Ship. wt. 4 ib« 

ITEM NO. 126 
UNUSUAL BUY 




APPROX 
200 TO 
BOO *ATTS 



S1.95 



(P P. & Ndlg. Chgs. SOc) 



AMAZING BLACK LIGHT 

250-watt ul- 
tra • v i ol et 
light source. 
Makes fluor- 
escent arti- 
cles glow in 
the dark. 
Fits any 
lamp socket. 
For ex peri • 
mentlng, entertaining, unusual 
lighting effects. 




ITEM NO. 87 
Ship. wt. 2 lbs. 

(P. P. I. Hdlg. Chgs. 3Sc) 



$2.45 



WATTHOUR METER 




Leading makes— recondition- 
ed. Ideal for trailer parks. 
100*110 volts. 60 cycles. 2- 
wire A.C. 5 amp. Heavy metal 
case 8'/»" x SVa' x 5". Easy 
to install. Ship. wt. 14 lbs. 

ITEM NO. S3 CM Cfl 
NOW ONLY $**wU 

(P.P. & Ndlg. Chgs. SI. 28) 



250 POWER TELESCOPE LENS KIT 

Make your own high powered 6 ft. telescope! 
Kit contains 2" diam., 75" focal length, ground 
and polished objective lens 
and necessary eye pieces. 
Magnifies 50x to 2S0i. Full 
Instructions. M • a 

ITEM NO. 123 (O QC m § 

(ShP. Ctig*. loci 



HUDSON SPECIALTIES CO. 

25 West Broadway, Dept. RE 2-57 

New York 7. N. Y. 

I am enclosing full remittance for Items circled 
t>elow. (Be aurc to Include shlPPlntr charges.) 

OB, my deposit of 8 ShlP balance C.O.D. 

minimum c.o.d. onoan ss.oo. 



Please Print Clearly 



Address ....... 



City _ Zone.„.....State.. 
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BA's NEW 1957 




. . the only solution is to use 
one of the new wide-range 
crystal pick-ups. I selected the 
Ronette To-284-P which 
combines the virtues off smooth 
frequency with extremely low 
intermodulation Distortion. 
... the response curve of the 
Ronette shows a very gentle rise 
to about 5 Kc and then a 
gradual slope to about 10 Kc. 

. . . Output voltage from the 

Ronette cartridge is enough to 

drive the amplifier without 

the preamplifier stage . . ." 

George L. Augspurger, 
November 1956 Issue 

Your distributor has a complete line of 
Ronette cartridges and microphones. 

See him today. 

^^fyy^ £>J/ /? Acoustical Corp. 
190 Earle Avenue, Lynbrook, N. Y. 



5i 


MP 


0 
V 


R 1 

P-A1 



I 



ftURSTEIN-APPLEBEE CO. D«pt $, 
1012*14 McGe* St., Kansas City 6, Mo, 

| Q Send Free BA Catalog No. 671. 

^ NAME 

I ADDRESS 

I CITY STATE 



MUST MOVE OUR WAREHOUSE 
Set Builders — Experimenfers 

GIANT SURPRISE KIT J 4' s 



25-30 lbs. of brunt] new RADIO 
PARTS ... no junk . . . Trans 
formers. Filter anil Hypuss C«»nd««n 
era. Resistors: Wirewound. Carbon 
Volume Control*. Socket-*. Wire. Var 
inbles, Chassis and (i«nR Switches 
Parts that rv*»ry Service Man. Kxperi 
mentor or Ham needs. Express or 
Freight Shipments Only. No C.O.D. 



NEWARK SURPLUS MATERIALS CO. 

324 PLANE ST.. Newark. N. J. 



GQD 

YOUR FUTURE CAREER 
IN 

PEACETIME ATOMIC ENERGY 




NOW PREPARE YOURSELF FOR THE UNLIMITED 
OPPORTUNITIES OFFERED BY THE NATION'S 
FASTEST GROWING INDUSTRY ATOMIC ESKHCYl 



# Complete, basic nuclear energy training, 
quickl). easily (he I^S home study a ay. 

# Top-notch leaders in the atomic energy 
field brin^ vnu this practical program. 

# A high school education qualifies you 
for this fasff.rouing held. 

# Payas-you-lt arn. No salesman % ill call. 



SEND TODAY FOR FREE INFORMATION 
CLIP AND MAIL TO 

INSTITUTE OF SCIENTIFIC STUDIES 



NAME 



ADDRESS 

CITY ZONE STATE. 



BUSINESS (Continued) 

International Electronics Corp., New 
York, N. Y., American representative 
of Milliard Overseas Ltd., England, re- 




ports that the company is packaging 
its electronic tubes with blue plastic pin 
protectors to avoid damage in transit. 

Electronic Chemical Corp., Jersey 
City, N. J., is shipping its no-noise 
volume control, contact restorer and 




|^ 248 Arlington Avenue, Elmhurst 12, Illinois Q Send information o Co., S*wd r P\or> 



no-noise tuner tonic in colorful corru- 
gated cartons which double as dis- 
play units. 

New Plants and Expansions 

Triplett Electrical Instrument Co., 
BlufTton, Ohio, has broken ground for a 
new plant to be constructed in Ocean- 
side, Calif. 

Raytheon Manufacturing Co. opened 
a new Electronics Laboratory in Mayn- 
ard, Mass. 

Sylvania Electric Products, Inc. is 
building a 50,000-square-foot addition 
to its Electronics Division headquarters 
in Woburn, Mass. The company is also 
planning a multimillion-dollar research 
and development center in Amherst, 
N. Y., for its Electronic Systems Divi- 
sion. The Sylvania Radio & TV Division 
moved from Buffalo to Batavia, N. Y. 

The RCA Semiconductor Div. is now 
located in new quarters in Somerville, 
N. J. 

Daystrom, Inc., Elizabeth, N. J., has 
negotiated for the purchase of Ford 
Engineering Co., Inc., Upland, Calif., 
potentiometer manufacturer. 

CBS-Hytron opened a new sales office 
and warehouse in Seattle, Wash., under 
the direction of Leo McCabe. 

Sangamo Electric Co. opened a $5 
million 200,000-square-foot manufac- 
turing plant in Pickens, S. C. 

Allied Radio Corp., Chicago, is now 
operating Voice & Vision of the same 
city, well known high-fidelity retail 
establishment, as a franchisee! store. 
Voice & Vision will get full advantage 
of Allied's extensive advertising and 
promotion campaigns. 

RETMA expects to consolidate and 
move its Washington D. C, head- 
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RADIO-ELECTRONICS 



CUSTOM-BUILT CABINETS 1 FACTORY i YOU 



3 LEADING STYLES In Mahogany 

Lit- limit iilomi KiCTb extra) • Ready f a a 

•rriiio.i r»>r anv n ft.in tv chaMii and rut WESTCHESTER Sim 
out Mr any 18'% IT*. 19", 20* or 21" writ* i eh »|)|) 

picture tube at no extras In price • A l ho 
supplied with undrllled knob Panel for »nv 
■ ■ther TV sot • EVERYTHING NECESSARY 
for an easy perrect chassis and CRT assem- 
bly I*. Included • Each cabinet la delivered 
nm.i'Uti- an pictured with mask, safetv 
glass, mounting brackets, backboard, back- 
cup. harnuare and assembling instruction* 
e Each cabinet is shipped In an sir cush. 
toned carton from FACTORY to YOU! 



70 



MANHATTAN 



553" 



GEM $35.91 




GEM 

alto 
available 
for 

24" or 27" 
picture tube 

$59.54 



H-25" W-26" 0-22" 



M-41" W-26" 0-25" 




$79.22 



39" W-25" D-23 



— WESTINGHOUSE OR CBS PICTURE TUBES — 

BRAND NEW in Factory Sealed Carton&-With a Full Year Guarantee 



17 



70° 
• 17BP4A 

90» 
r 17AVP4A 

Aluminised 



22 ss 21 



32 21 24'' s 48 "1 27" s 74 31 



Aluminized 



r 21 " TV CONVERSION KIT ^ 

Convert any Size, any Make TV RECEIVER 
to operate the 21" or ANY 70° PICTURE TUBE. 
BASIC TV CONVERSION KIT— Matched SET 
70° YOKE ft FLYBACK TRANSFORMER $A.78 
CONVERSION MANUAL Instruction Diagrams ir 
COMPLETE SET OF ESSENTIAL PARTS includes 
matched set of Todd 70* COSINE DEFLECTION 
YOKE ond TODD HV FLYBACK TRANSFORMER, 
FOCALIZER, 20KV FILTER. DRIVE TRIMMER. 
LINEARITY COIL. CONDENSERS, RESISTORS. 
$4 A .97 Lift Price $33.50 

I !"Cl. CONVERSION MANUAL with 

■ Step-by-Step Instructions & Diagrams. 



Your 
Price... 




out* 



r lV TV CONVERSION KIT ^ 

' Convert any Size, any Make TV RECEIVER 
to operate the 27" or ANY 90° PICTURE TUBE. 
BASIC TV CONVERSION KIT— Matched SET 
90° YOKE ft FLYBACK TRANSFORMER $11.22 

CONVERSION MANUAL Instructions Diagrams | | 

COMPLETE SET OF ESSENTIAL PARTS includes 
matched set of Todd 90° COSINE DEFLECTION 
YOKE ond TODD 18kv FLYBACK TRANSFORMER, 
30KV FILTER. 6AX4 TUBE, YOKE BRACKETS, 
WIDTH CONTROL, CONDENSERS, RESISTORS. 



Your $ 

Price.... 



15 



.98 



3& 75 



SUPER DE LUXE 

31-TUBE 
#630 TV CHASSIS 

#630 SUPER DELUXE 31-TUBE TV KIT 

OPERATES 21" and all TO» PICTURE TUBES • Engi- 
neered in strict adherence to the genuine RCA a S30 
plus added feature* • FULL 4MC BANDWIOTH • CAS- 
CODE TUNER • COSINE DEFLECTION YOKE • LARG- 
ER POWER TRANSFORMER e KEYED AGC • 12" 
SPEAKER • CONDENSERS and RESISTORS at rated 
capacities and tolerance*. You receive a COMPLETE 
SET of PARTS and TUBES, everything needed Is in- 
cluded <les*s CRT). All I.F. Colla and Transformers 
are factory pre-allgned and tuned. You will enjoy 
building it with "LIFE-SIZE easy to follow step-bv- 
atep ASSEMBLING INSTRUCTIONS" Included with 
each KIT. Wire and solder included. 



$ 



99 



.99 



-STANDARD CASC0DE TUNER 

For better all around performance 

Complete with tu'»eM and Brooks CASCODE *4 r t\1 

MANUAL with *(ep-by-step Instructions and T I 

.all extra Parts needed. • V 



3 



Illustrations for mounting TV sets flush with wall 
extending into garage, closet or wall recess Included, j 



, TV CRYSTAL-CLEAR LUCITE MASKS s 

Framed in Rich Goldleaf Finish 
Tube Size Overall Dimensions 

17"— Rectangular I3i/." % 16'/," $ 4.56 

21"— Rectangular I6>' 2 " x 21 "4" 6.92 

24"— Rectangular 20V x 11.84 

27*— Rectangular 20' V* x 26"..- 12.88 



PULSE KEYED AGC KIT — ^ 

Latest type, most accurate and the easiest Kit to 
install in any make TV RECEIVER including the 
* 630. Improves performance and insures a steady 
picture on all channels. 

COMPLETE SET OF PARTS $£.59 

Including 6AU0 tube St Instruction* * 



^UNIVERSAL ggSSnm BRACKETS-. 

Complete 



r 



TV PLASTIC OPEN MASKS 

Used in conjunction with safety glass 

17"— Rectangular 14" x 19" 51.49 

21*'— Rectangular 18" x 2V/ 2 " 2.38 

24"— Rectangular 21" x 26" 4.93 

27"— Rectangular 21" x 26" 4.93 

Mention type number of CRT used 



TV SAFETY GLASS in HANDY SIZES - 



Fits All 
I2i/ a " to 21" 
picture tubes 



plete- 
Including band 
that holds 
Picture tube 




CTV SAFETY u 
16" x 20" $2. 
16" x 22" 3. 
•Available in 1 



94 I *I8" x 22»/ 2 ". .$5. 
97 I *2I" x 26" 5.1 

new tinted grey SOc extra 



^#630 ? TECHMASTER^ 

COMPLETE 1957 LINE AT SPECIAL PRICES 

Video Theatre TV . . . Hi-Fi Kits 
Catalog mailed on request 



ONE DOLLAR ! 

As much as $15 worth — Everything Brand New 
and sold to you with a money back guarantee. 

100 -ASSORTED >/i WATT RESISTORS $1 

70 -ASSORTED 1 WATT RESISTORS $1 

35 -ASSORTED 2 WATT RESISTORS $1 

100 - FUSES 1 AMP standard size IV.1" x Va" $1 

100 -TUBULAR CONDENSERS .<>a— ioov $1 

100' -FINEST NYLON DIAL CORD $1 

200 -SELF TAPPING SCREWS -» x & 8 » $l 

400 -ASST. SCREWS. NUTS, WASH. RIVETS.. $1 

50 -ASST. TUBULAR CONDENSERS 85° $1 

35- ASST. RADIO KNOBS -■«•« and push-on $1 

100 - KNOB SPRINGS standard size Hh" x V a " $1 

50 -ASST. SOCKETS .*mi and miniature $1 

50 -ASST. MICA CONDENSERS -,ue in y f ...$l 

50 -ASST. CERAMIC CONDENSERS $1 

10- ASST. VOLUME CONTROLS ie*« swiu-u $1 

5 -ASST. VOLUME CONTROLS «ith switch ....$1 
20 - ASST. PILOT LIGHTS m. 46, 47, si ... .$1 

10 - PILOT LIGHT SKTS. havonet type, wired ... .$1 

50 -ASST. TERMINAL STRIPS ". 2. :i. 4 iim...$l 
10 -ASST. RADIO ELECTRO. CONDENSERS. . .$1 
5 -ASST. TV ELECTROLYTIC CONDENSERS. . .$1 
10- ASST. TV COILS -me. peaking, width, etc ...$1 

10-6 FT. ELEC. LINE CORDS with plug $1 

5 -TV CHEATER CORDS «tth both plugs $1 

200' -HOOK-UP WIRE & SOLDER KIT $1 

100' - TWIN LEAD-IN WIRE 30012 heavy duty ...Si 
50' - FLAT 4-CONDUCT. WIRE, many purposes ..$1 

10- AC-DC ANTENNA HANKS e*ch 20 feet $1 

25 -ASST. MICA TRIMMER CONDENSERS $1 

50 — TUBULAR CONDENSERS . 1-200 v $1 

50 -TUBULAR CONDENSERS u2-40ov $1 

50 -TUBULAR CONDENSERS .ooi.uoov $1 

25 -TUBULAR CONDENSERS oi-eoov $1 

20 -TUBULAR CONDENSERS js eoov $1 

20 -TUBULAR CONDENSERS <>t7 6<»>v $1 

3 - ELECTROLYTIC COND. so 30 . isov Si 

5 - ELECTROLYTIC COND. mo so • 3o/ 2 5v $1 

3 - ELECTROLYTIC COND. so/so . 450v $1 

3 - ELECTROLYTIC COND. 4<i 10 to • 430v $1 

3 - ELECTROLYTIC COND. 40 40 - 430v $1 

5 - ELECTROLYTIC COND. 23o, 1000 - 10/ov . . .$1 

15 -TUBULAR CONDENSERS ots idoov $1 

10 - HV TUBULAR CONDENSERS ooe-aooov ...$1 
10 - HV TUBULAR CONDENSERS .oa.2ociov . . .$1 
10- HV TUBULAR CONDENSERS oos-:iooov ...SI 

8 -HV TUBULAR CONDENSERS ooi-eooov $1 

5 — HV TUBULAR CONDENSERS .oos-euouv $1 

20-10KV CARTWHEEL COND. total list ».i5 ...Si 
35 - MICA COND. 2O-30 mmf & 1 S-lOO mmf . . .$1 
35 -MICA COND. 20-47 o mmf & 15— IOOO mmf. . SI 
35 -MICA COND. 20-3OO0 mmf & 13-luK mmf.Sl 
35 -CERAMIC COND. 20-1 mmf & is-, 7 mmf... Si 
35 - CERAMIC COND. 20-08 m mf & 13-1300 mmr.Sl 

35 - CERAMIC COND. 20-2300 mmf and 1 3-08O minrSl 

10 -ASST. WIREWOUND RES. s. 10. 20 watts ..$1 

50- 10012 V 2 WATT RESISTORS 5% Si 

75-6801? V 2 WATT RESISTORS 10% Si 

75-470K1? Vj WATT RESISTORS 10% Si 

50-3.312 1 WATT RESISTORS 10% $1 

50-39001? 1 WATT RESISTORS 10% Si 

50-15K1? 1 WATT RESISTORS 10% $1 

50- 27K12 1 WATT RESISTORS 10% SI 

50- 120KO 1 WATT RESISTORS 10% Si 

50- 150K1? 1 WATT RESISTORS 5% Si 

50-470K1? 1 WATT RESISTORS 10% $1 

50-2.2 MEG 12 1 WATT RESISTORS 10% $1 

25-2.21? 2 WATT RESISTORS 5% $1 

25-3.31? 2 WATT RESISTORS 5% SI 

25-2701? 2 WATT RESISTORS 10% $1 

25 -4701? 2 WATT RESISTORS 10% SI 

25- 100KO 2 WATT RESISTORS 10% SI 

3 - AUDIO OUTPUT TRANSFORMERS aoui t>i« .$1 

3 - AUDIO OUTPUT TRANS. K6 or eva type Si 

3 — I.F. COIL TRANSFORMERS 4 >»kc $1 

3 - I.F. COIL TRANSFORMERS 10.7 me fm $1 

4 - OVAL LOOP ANTENNAS asst. hi tain types. .$1 

3 - LOOPSTICK ANT. new ferrlto. ad lust ah I e $1 

12 -RADIO OSCILLATOR COILS | 5 dke Si 

3- Va MEG VOLUME CONTROLS «ith suite., ...SI 

1 _4" PM SPEAKER alnlco *3 magnet $1 

1 - 5" PM SPEAKER alnlco 4t3 magnet $1 

5 - SETS SPEAKER PLUGS, wired $1 

2- $2.50 SAPPHIRE NEEDLES 4000 pi i $1 

2-SELENIUM RECTIFIERS »-«5ma. i-mo,na. . . .$1 
5 -DIODE CRYSTALS 2 iN2 1 2-IN23 i-ivd4 ....$1 

100 -ASSORTED WHITE TUBE CARTONS $1 

1 - $6 INDOOR TV ANTENNA hi gain 3 section . .$1 
1 - TV JNCV. FOCALIZER a.ljusts for any ohmagc .$1 

1 - TV VERT. OUTPUT TRANS, in to l ratio $j 

5 -TV CRT. SOCKETS with 18« leada SI 

5 - HI-VOLT. ANODE LEADS «nn i*» w»,is $1 

2 -TV 1ST & 2ND SND. I.F. COILS r-oiki ..$1 
1 - TV SYNCHROGUIDE TRANSFORMER *2o5Ri$l 
1 - TV SYNCHROLOC TRANSFORMER s2ohts .$i 

1-TV RATIO DETECTOR TRANS, i.amc SI 

1 - SET TV KNOBS standard type Incl. decala $1 

1 - LATEST GOLD GRILL CLOTH 12- x 18- $1 

1 - LB SPOOL ROSIN CORE SOLDER Jo <*» ...$1 

6 - SPIN TIGHT SOCKET SET 3 io- io 7 16- . .$1 
3 — TV ALIGNMENT TOOLS 7«, 12". 18" Si 

HANDY WAY TO OROCR — Simply tear out advertise* 
ment and Pencil mark items wanted, enclose with 
money order or check. No letter needed, envelope ad- 
dress is sufficient. You will receive a new copy of this 
ad for re-orders. 



Resistor «V condenser code charts FREE with each order 



BROOKS RADIO & TV CORP., 84 Vesey St., Depu New York 7.N.Y. 



TELEPHONE 
COrtland 7-235« 
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ARKAYKits. 




ANOTHER 
ARKAY WINNER!! 

SPECIFICATIONS: 
POWER— 30 watts @ 1% IM. 
FREQ. RESPONSE db.— 

lO-SO.IHHi cps. 

HUM — 120 db. below rand out- 
put ( Actual I v zrm) 

CONTROLS <ti) Kimc. *»!•*- 

tor. loudness, bais. treble. 

level set. 0-position levW con ipf nation Control. 

• 2 K1-34/GCA7 Sup-r-hin. Williamson 

• Special output for simultaneous tape record* 
iiik and monitoring. 



ARKAY Model FL-30 
Hi-Fi AMP-PRE-AMP 



Fentunnif a 
for use with 



$49 



95 




ARKAY Model FL-10 
Hi-Fi AMPLIFIER 

A super lin. Williamson 
12-watt Hi-Fi amplifier 
with built-in pre-amp. 18 
watt peak with a fre- 
quency response of 20- 
40,000 cps. 4 controls 
including record equaliza- 
tion (LP. RIAA. EURi. 
Output impedances. 4. 8. & 
16 ohms. Special output for 
simultaneous tape record- 
ing and monitoring. $28.95 



MiaiuiMiiiiiiiiii 



Another ARKAY First 

SPECIFICATIONS: 

El Kt'TKK'A!. RATINfl — 9 volt Iran* 
Blstor encrRlzvr 

OPKRATINO FREQUENT! KR 

TUNING RANGE — 540 to I»120 KC 
I.F. AMPLIFIER — 435 W 

POWER OUTPUT — 27 3+ milliwatt* 

SPEAKER — lanfc alnico V permanent 




ARKAY Model HFT-7 
Hi-Fi AM-FM Tuner 

40 UV sensitivity for 30 db 
quieting. Automatic fre- 
quency control with provi- 
sions for AFC erase. Allows 
pinpoint, high selectivity 
tuning. Foster-Seeley dis- 
criminator, high efficiency 
AM loop stick antenna and 
temperature compensated 
oscillator circuit. Ntwt 
Wired & Tested $49.95 

Kit Less Cover $32.00 
Cover for Above $3.95 
FM only— $25.75 

Fed. Ex. Tax Inch 

iiiiiiiiiiiniiM 

Get 
able 



TRANSISTOR COMPLEMENT 

XI oscillator-converter 

X2 l«t I.F. amplifier 

\M 2nd I.F. Amplifier 

l>l diode detector — ACC takeoff 

X4 daft* B driver 

X3 rliRR H output 

XO clan* H output 

$ 37.50 

Federal Fxrinc Tax Included 



ARKAY 
Model B>8 
Hi-Fi 
Speaker 
System 

Frequency Response: 
10 to 20,000 cps. Cross- 
over Frequency: 1600 
cps. Power Rating: 25 
watts. Impedance 16 
ohms. Features a bass 
reflex, ducted port en- 
closure with a low fre- 
quency speaker and a 
compression driven 
horn of special desijrn. 
A variable balance con- 
trol w/network provides 
smooth continuous ad- 
justment of the H F 
speaker $35.95 

Fed. Ex. Tax tnei. 

Illllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 



Model TR-e 
TRANSISTORIZED 
PORTABLE 
SU PERHET 
RECEIVER 
The model TR-fl is a newly rte- 
signal all tranRlutor portable 
super hot receiver. pufth'Pull 
Clans B output providing clear 
crlxp output better than 275 
milliwatt*. Construction Is cx« 
tremely simple becaUKC of the 
advanced engineering tech. 
nlques employed In Its dcslicn. 




IIIIIIIIIIIIIIIIM 



ARKAY Model 14T21 
NEW ! TV KIT 

Very latest design used in 
sync, circuits results in 
excellent stability with ex- 
tremely low noise charac- 
teristics. A. G. C. circuit 
results in maximum sync, 
hold characteristics. The 
only vertical chassis con- 
struction, series - string - 
heater type tubes, vertical 
retrace blanking circuits, 
and many more features. 

$79.50 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiM 

the new. big catalogue & specifications of the remark- 
ARKAY line — Now at your local dealer! 

Prices 5°o higher West of the Mississippi 



FREE! 



ARKAY 120 Cedar Street • N.Y. 



pep i 




up 
with 

Wfr developments ! 

Read Gernsback 
Library Books 



BASIC AUDIO COURSE— No. 66 S2.75 
TRANSISTOR TECHNIQUES — No. 61 1.50 
RAPID TV REPAIR— No. 60 2.90 
SERVICING RECORD CHANGERS — No. 59 2.90 
MAINTAINING HI-FI EQUIPMENT— 

No. 58 2.90 

THE V.T.V.M.— No. 57 2.50 

HIGH-FIDELITY CIRCUIT DESIGN— 

No. 56 Hard cover only . 5.95 

SWEEP AND MARKER GENERATORS FOR 

TELEVISION AND RADIO— No. 55 2.50 

PROBES— No. 54 2.50 

RADIO- CONTRDL HANDBOOK— No. 53 2.25 

THE OSCILLOSCOPE— No. 52 2.25 

TRANSISTORS— THEORY AND 

PRACTICE— No. 51 2.00 

TV REPAIR TECHNIQUES— NO. 50 1.50 
RADIO & TV TEST INSTRUMENTS— 

No. 49 1-50 

HIGH-FIDELITY— OESIGN. CONSTRUC- 

TION. MEASUREMENTS— No. 48 1.50 
RADIO & TV HINTS— No. 47 1.00 
TELEVISION TECH NOTES— No. 46 1.50 
RADIO TUBE FUNDAMENTALS— No. 45 1.00 
BASIC RADIO COURSE- 
NO. 44 Hard cover only 2.25 

MODEL CONTROL BY RADIO— No. 43. ...... 1.00 

On sale at all better parts distributors 

See adveriisemeni on page 128 



transistorized front end 
a reluctance pick-up. this 
engineering masterpiece assures the 
finest in HI-FI reproduction. Record 
equalization for more than 30 labels 
(IA\ RIAA, & EUR). Complete with 
rose irold panel and black cabinet. 

Illlllllllllllllllllllll 



BUSINESS (Continued) 
quarters to a new building at 1721 De 
Sales St. in Northwest Washington, 
about Feb. 1. 

Newark Electric Co., Chicago, an- 
nounced an extensive expansion pro- 
gram for 1957, including plans for a 
35,000-square-foot building in Ingle- 
wood, Calif., with occupancy planned 
for early fall. 

Microtran Co. moved to a new plant 
in Valley Stream, N. Y. 

Business Briefs 

. . . RETMA launched an extensive 
drive to stamp out the growing tube 
counterfeiting racket. A standing com- 
mittee was appointed to enlist the co- 
operation of the entire industry. 
. . . Service Instruments Corp., Ad- 
dison, 111., which was recently incorpo- 
rated, changed its trade name from 
Senco to Sencore to eliminate confusion 
with other firms. The company also en- 
larged its production facilities. 
. . Sylvania Radio & Television Di- 
vision will not enter the factory serv- 
ice field, according to an announcement 
by Robert L. Shaw, general manager. 
. . . Hughes Aircraft Co., executive 
Joseph S. O'Flaherty, manager of the 
Semiconductor Div., estimated that the 
sales volume of the semiconductor in- 
dustry in 1956 totaled between $55 and 
$60 million. He anticipated that this 
would increase to $300 million by 1960, 
. . . 1957 Electronic Parts Distributors 
Show applications increased 35% over 
the same time the previous year, ac- 
cording to Kenneth C. Prince, general 
manager of the Show Corp. 
. . . RCA Institutes, New York award- 
ed diplomas to 177 graduates at com- 
mencement exercises in New York. 
. . . Elgin National Watch Co. Elgin, 
111., reports that its Neomite relay is 
now stocked by leading distributors 
throughout the country. 
... Allen B. Du Mont Laboratories, 
Inc., Cathode-Ray Tube Division, Clif- 
ton, N.J., has expanded its replacement 
TV picture-tube line through the addi- 
tion of 13 new types, ranging from 
12- to 24-inch diagonal sizes. 
. . . RCA awarded 29 scholarships for 
the current academic year to university 
students majoring in science, industrial 
relations, drama and music. END 

CORRECTION 

Mr. Lipson, of Philmore Manufac- 
turing Co., points out that the battery 
is reversed in the diagram of their 
transistorized receiver on page 104 of 
the January issue. We were misled by 
the manufacturer's use of a battery 
symbol opposite to that used conven- 
tionally. The longer lines of the sym- 
bol were used as negative. In this, and 
most other publications, the longer line 
indicates a positive plate or battery con- 
nection, and the polarity symbols were 
inadvertently drawn in to agree with 
the convention. 

It was also noted that the switch 
was moved to the opposide side of the 
I battery in the set in the photo. This 
I change was made to simplify wiring. 
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People 



James H. Owens (left) was promoted 
to advertising and market research 
manager 0 f the recently created RCA 
Components Division, Camden, N. J. 
Associated with the company for a 
number of years, he has most recently 
acted as promotion manager of Elec- 




tronic Components Marketing. Joseph 
J. Kearney, former equipment and 
parts promotion manager of the RCA 
Tube Division, was named manager- 
distributor and industrial sales of the 
new Components Division. 

Walter E. Peek 
was named general 
sales manager of 
Centralab, a divi- 
sion of Globe 
Union Inc., Mil- 
waukee, Wis. He 
has been sales 
manager of Cen- 
tralab electronic mechanical products. 
He has a background of 20 years in the 
industry with such firms as Arvin In- 
dustries, P. R. Mallory & Co., Colonial 
Radio, and General Instrument. 

Brig. Gen. David SarnofT, chairman 
of the board of RCA, recently received 
a bronze plaque from the National 
Electronic Distributors Association 
(NEDA) in commemoration of his 50th 





year in the industry. Photo shows 
Joseph A. De Mambro, left, NEDA 
president, making the presentation. 

Thomas L . 
Dowel 1, field pro- 
motion manager 
for Alliance Manu- 
facturing Co., Al- 
liance, Ohio, was 
promoted to job- 
ber sales manager 
of the company. 



f f 



i 



C 




Can you think 
taster than this Machine? 



i 

Donald B. Harris, General Electric 
Microwave Laboratory, was elected 
chairman of the 1957 Western Elec- 
tronic Show & Convention (WESCON). 
Norman H. Moore, vice president of 
Litton Industries, was named vice 
chairman. Photo shows C. Frederick 
Wolcott, left, 1956 WESCON chair- 
man, presenting the gavel to Harris. 

Joe H. Morin, a 
veteran in the elec- 
tronic field, was 
named to head the 
sales activity of 
the newly created 
Industrial Service 
Dept. of Howard 
W. Sams & Co. 
He has been with the firm since 1953. 

Irvine D. Dan- 
iels, manager of 
the General Elec- 
tric Receiving 
Tube Dept. plant, 
in Owensboro, Ky., 
was named general 
manager of the de- 
partment. 

Louis W. Selsor 
was named gener- 
al sales manager 
of Electro-Voice, 
Inc., Buchanan, 
Mich. He comes to 
the firm from Jen- 
sen Manufacturing 
Co., where he had 
been the distributor sales manager. 

Obituary 

Charles Fenton, founder and presi- 
dent of Fenton Co., New York manu- 
facturer of high fidelity and other in- 
dustry products, and treasurer of the 
Institute of High Fidelity Manufac- 
turers. 

James P. Quam, chairman of the 
board and founder in 1930 of the Chi- 
cago firm, Quam-Nichols Co., manufac- 
turer of speakers and various other 
electronic components, recently at his 
winter home on Casey Key near Venice, 
Fla. 




Control Panel of GCNIAC set up to do a Problem in 
check valve research. 

Be careful before you answer. GEN I AC the first electrical 
brain construction kit la equipped to plav tlc-tac-toe. cipher 
and encipher codes, convert from blnarv to decimal, reason 
tin syllogisms) as well as add. subtract , multiply and 
divide. Specific problems In a variety of fields — actuarial, 
policy claim settlement, physic*, etc.. can be set up and 
solved with the components. Connections are i,older)es* 
and are completely explained with templates in the 
manual. This covers 33 circuits and shows how new ones 
can be designed . 

You will find building and using GEN 1 ACS a wonderful 
experience; one kit user wrote us: "Thib kit has opened 
up a new world of thinking for me.*' You actually see how 
computing, problem solving, and game play <Tlc-tac-toe. 
nlm, etc.) can be analyzed with Boolean Algebra and the 
algebraic solutions transformed directly Into circuit dia- 
grams. You create from over 4O0 specially designed and 
manufactured components a machine that solves problems 
faster than you can express them. 

Schools and colleges, teachers of science or math, engi- 
neering, philosophy or psychology will find these excel- 
lent demonstrators of circuitry, solutions In symbolic 
logic, theory of numbers, cybernetics, and automation. 

Note: Teachers tike advantage of our lOcfe discount to 
educational instil u I kffm and for group purchases. 

SEND for your yt^lAC kit now. Only 919.95 with over 
four hundn-iL cn*TTfvtinf«its and parts, fullv Illustrated man- 
ual and wii ii j .h i|T.ir-.a. We guarantee that If you do not 
want to keep Gl- s i fctf after one week you can return It for 
full refund plus . i-i -ptng costs. 

MAIL THIS COUPON 

SCIENCE KITS. Dept. RE27. Oliver Garfield Co. 
126 Lexington Ave., N.Y. 16. N.Y. 

Please send me: 

1 GENIAC Electric Brain Construction Kit and Manual. 

SI 9. 99 (East of Mississippi) . 

S 20-99 (Elsewhere In United States) 

$21.95 (Outside the United States) . 

Returnable In seven days for full refund if not satisfied. 

I enclose S in full payment. 

My name and address are attached. 




"Before you start fiddling with 

this phonograph—did you 
bring JENSEN NEEDLES?" 
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FROM A "CAT'S WHISKER" 
— Tr> A COLISEUM! 



PEOPLE 



( Continued ) 



Crystal sets to satellites . . . only decades away from the first primitive 
experiments looms today's giant 12 billion dollar radio electronics industry. 
Now, all 4 floors of New York City's Coliseum are needed to display one 
year's growth! 

The purpose of The Radio Engineering Show is to bring new and 
stimulating ideas in radio-electronics to engineers. To achieve this more 
than 200 papers will be presented by 22 professional groups at the Conven- 
tion's 55 technical sessions. Over 800 new ideas in radio-electronics engi- 
neering will also be presented by 834 exhibitors representing more than 
80% of the productive capacity of the industry. 

Yes. it's big in size, big in scope. Whatever your special interests, 
attending this Convention can cut weeks off your "keeping informed " time. 
Plan now to be there. 



Save time; a whole year's productive effort seen in 
days! See all that's new in radio-electronics products, 
developments, and engineering — meet the men respon- 
sible! Hear the best technical papers about your spe- 
cialty! Meet old friends, make new ones, enjoy asso- 
ciation and social events! 



IRE Members $1.00 
Non-members $3.00 




• PRODUCTION 
& 3 lecture halis 

• INSTRUMENTS 

* COMPONENTS 
COMPONENT PARTS 

• EQUIPMENT 



The 

® Institute of 
| \ Radio 

Engineers 

1 East 79th Street. New York 21. N.Y. 



SENCORE 

TUBE and 

CAPACITOR 

LEAKAGE 
HECKER 




A highly accurate 
tetter for detecting 
leakage between 
tube •tementi. 
"Two Testers 
in One'* 



A must 
lor servicing 
grid circuits 

Checks 70 Critical Tube Types 
AT LEADING DISTRIBUTORS 
EVERYWHERE 
Mfg by 

SERVICE 

INSTRUMENTS CORP 



POPULAR 
SENCORE 
PRODUCTS 

• Transistor 
Tester 

• leakage 
Checker 

• filament 
Tester 

• Valfoge 
Regulator 



| 171 OFFICIAL RD., ADDISON, ILL.^- B ' 0> Suppl r | 



MODEL | 
LC-2 . 



A reliable instrument for 
indicating capacitor leak- 
age with 50 votls applied. 
Quickly indicates • Grid 
lo cathode leakage • Grid 
emission • Heater to cath- 
ode leakage • Gassy 
tubes. 



:71| 

:ts ■ 



Personnel Notes 

. . . Robert Beebe has been named act- 
ing sales manager of Commercial Prod- 
uct Sales for the Electronics Division 
of Thompson Products, Cleveland, Ohio. 
He was formerly district sales manager 
for the divisions Supe rotor TV antenna 
rotator. He succeeds Larry Kline who 
resigned last December to open his own 
high-fidelity and sound equipment dis- 
tributing firm in Cleveland. 
. . . William R. Johansen. government 
sales coordinator of Simpson Electric 
Co., Chicago, was given additional re- 
sponsibilities as assistant sales man- 
ager. 

. . . Henry Ilirsch joined Sylvan ia 
Electric Products, New York, from 
Batton, Barton, Durstine & Osborn ad- 
vertising agency, as general manager 
of the Electronic Products Sales Dept. 
Matthew J. Hughes was appointed 
electronic product special sales repre- 
sentative for national accounts. He had 
been electronic product district sales 
manager in the company's Teterboro, 
N. J., sales office. 

. . . Harold S. Stamm, advertising and 
sales promotion manager of the RCA 
Tube Div., Harrison N. J., announced 
the following advertising and sales pro- 
motion staff assignments: G. G. Griflin 
to manager-product advertising and 
sales promotion; R. A. Huff, manager 
of advertising and sales promotion, 
entertainment market; F. X. Banko. 
manager of advertising and sales pro- 
motion, industrial market; A. J. Jago, 
administrator-budgetary and cost con- 
trols; E. B. May, administrator-adver- 
tising and sales promotion; semicon- 
ductors; J. J. Phillips, administrator- 
shows and exhibits, and H. M. Slovik, 
administrator-publications. 
. . . William J. Halligan. Sr., founder 
and president of Hallicrafters, Chicago, 
a subsidiary of Penn-Texas Corp., was 
named a director of Pratt & Whitney 
Co., another Penn-Texas subsidiary. 
. . . Pat M alone, former Chicago elec- 
tronic parts distributor, joined Stand- 
ard Coil Products Co., Melrose Park, 
111., in an advisory engineering ca- 
pacity. 

. . . Hiram A. Prince, Southwestern 
Division sales manager for Permo Inc., 
Chicago, was promoted to the newly 
created position of assistant general 
sales manager. He will assist with the 
administration of the sales policy for 
Fidelitone phonograph needles and ac- 
cessories. J. W. (Jim) Crudgington, 
formerly with McGregor's Inc., Mem- 
phis distributor, replaces Prince. 
. . . Paul V. Gahin, former president 
of Motorola, Chicago, became chair- 
man of the board and continues as 
chief executive officer. His son, Robert 
\\ . Galvin, executive vice president was 
elected president. William S. Wheeler, 
former staff aide was named assistant 
to the president. 

. . . Harvey Williams joined Philco 
Corp., Philadelphia, as president of 
Philco International Corp. He had been 
a vice president at Avco Manufacturing 
Corp. end 
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tern AbotdSOlAR POWER 



Cdmplntfr bfldklat lilli hem in 
■lictnc jnd f*fr1qm||r|e tfHttiit 
PDMrid br 11m SUN 



Se« how easy is n. ha irjkr iiiii pin* 'id devices using 
IffTTRNATlONAL t". *\ 1 1 l Lt i ^I'MJiiW! sHUenetatk* SUN 
BATTERIES. $tpi* ffU *p»N dm h letting your copy 

of "The Use of Sen Hum Photocah and Sun Batteries 

CONVERT SUN POWER INTO USEFUL ELECTRIC ITT -by building 
dewces powered with sun batteries that will last indefinitely. 
f»ut the sun to work lor you Build sun-powered radio receivers, 
automatic lighting conlrols. photometric devices and many other 
practical devices by using the sun for power. 

INTIRNATIONAI RECTIFIER CORPORATION 

El Segundo, California 




This booklet is avail- 
able through your fa- 
vorite electronic parts 
distributor at $130 
per copy, or if he is 
temporarily out of 
stock, send check or 
money order today! 



Read Radio-Electronics 
Every Month 

Subscription Rates 
One Year $4.00 Two Years $7.00 

Three Years $9.00 

154 WEST 14TH ST. 
NEW YORK 11. N. Y. 



Radio experts solve your 
engineering problems 

Save $6.50 on newly revised 
RADIO ENGINEERING LIBRARY 





At your fingertips In one convenient source — facts, 
standards, practices, data for the whole field of radio 
engineering. Highlights current developments 
In transistors, other semi-conductors, micro- 
wave tubes, pulse techniques, color TV, and 
more. Covers everything from tube and cir- 
cuit fundamentals through essentials of ma- 
jor fields of application. 

OVER 4000 PAGES OF PRACTICAL MATERIAL! 

Five fact-packed volumes of 
data, graphs, charts and 
tables kHv iiit«>rmarinti nuick* 
lj\ Includes material on 
l ll F, freiiuency modulation, 
IiisliuiiicNU and im-tlmd- tot 
mea^urlnw hlnh frequency, 
etc. SeliTted hy radio spe- 
cialists an mo>t helhtul ma- 
terial for engineers, design- 
ers, ami others in communi- 
cation, limadeast inn. alirralt 
radio, and i elated Melds, tills 
1,1 bra ry Is yours at a special 
price on easy terms. 



10-DAY FREE TRIAL! 



Pay as you use on 

EASY TERMS 

3rd Ed.— Fundamen- 
tals ot Vacuum Tube.-, 
< Ka«tmaui ; 3rd Ed. 

Fleet ionic & llaUlo 
F.uk'k. iTcrman) ; 
2nd Ed. — Communi- 
cation Kins' b. (Ever- 
lit t : 2nd Ed.— Midi 

Fivq, .Measuteinent.s 

(Hundi: 4th Ed.— 
Itadlo Kn«*K. Ilmlbk. 
illeiiny). 



McGraw-Hill Book Co., Dept. RE-2 
327 W, 41 St., New York 36, N. Y. 

Send for in days' FHKK I rial, the Radio Engineer, 
ing Library. In in days I will xwid iclnrk «»uei 
□ $4H. r.n; or □ $T.:»" In 10 days ami $7.m a 
month until $49.r>u U paid— a savings or $6.50 mvt 
regular pi lee of $oG. Otherwise, I uitl return books 
postpaid. 



Home Address. 



| tMty & State | 



F^m ployed by 

For price and terms outbid* 
write Mc<;rau -Hill Int l.. 



, I SA. "K-2 

X Y.4\ 
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ELECTRONIC SUPPLIES 

Catalog No. 300 describes and illus- 
trates transistors, TV parts, optical, 
radio and public-address equipment and 
other electronic offerings of the maker. 

Lafayette Radio, 165-08 Liberty Ave., 
Jamaica 33, N. Y. 

GENERAL EQUIPMENT 

An assortment of supplies for radio, 
television, amateur, high-fidelity and 
industrial electronics needs is offered 
in Catalog-Flyer No. 66. 

Xewark Electric Co., 2J3 W. Madison 
St., Chicago 6, 111, 

SHORTWAVE LISTENING 

In Tuned to Tomorrow, the reader 
finds an article on getting started in 
shortwave listening by Oliver P. Fer- 
rell, managing editor of Popular Elec- 
tronics, and various dx log sheets for 
practice. 

National Co., Inc., 61 Sherman St., 
Maiden, Mass. 

HI-FI EQUIPMENT 

This 1957 high-fidelity catalog deals 
with the space-saver as well as the de- 
luxe system in four sections — amplifiers, 
tuners, record and speaker changers — 
each of which is prefixed by an explan- 
ation of that component's role in a hi-fi 
system. 

Hudson Radio and TV, 48 \\\ 48th 
St., New York, N. Y. 

MAGNETRONS AND 
TRAVELING-WAVE TUBES 

RCA Magnetrons and T raveling - 
Wave Tubes, MT-301, describes the 
theory of operation of magnetrons and 
traveling-wave tubes, presents operat- 
ing considerations and applications, and 
gives techniques for measurement of 
important electrical parameters. Illus- 
trations show the structural parts of 
both tube types, typical performance 
characteristics, test methods and repre- 
sentative circuit applications. Data is 
given for four commercially available 
RCA magnetrons and one traveling- 
wave tube. An extensive list of refer- 
ences is also included. 

Commercial Engineering, RCA Tube 
Division, Harrison, X. J. 

RECTIFIERS 

New assistance is offered the engi- 
neer in designing for fault currents, 
determining maximum forward current 
under various conditions, evaluating 
methods of cooling and making thermo- 
couple measurements in a new brochure 
of application notes on the 4JA60 series 
of small high current silicon recti- 
fiers. ECG-148A includes characteristic 



NEW 



Vitot 



14 WATT 

(28 watts, peak) 

HIGH FIDELITY 
AMPLIFIER 

with built-in preamp 



1 




Model AA-903B 

$ 79.95 

slightly higher 
west of Rockies 

complete audio system in 
handsome modern enclosure 

FEATURES: 

• phono and tape-head equalization 

• loudness and volume controls 

• rumble and scratch filter switches 

• independent bass and treble controls 

• hum-free dc on preamp tube heaters 

• less than 1% harmonic distortion at 14 
watts from 20 to 20,000 cycles ±ldb 

• all-metal enclosure with brushed brass 
finish and burgundy trim 

PILOT RADIO CORP. 

Dept.GB-6 37-06 36th St., LLC. 1, N.Y. 

Send complete information about 
the new Pilot AA-903B Amplifier 



Name. 



Address 



City. 



. Zone State. 
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STAN-BURN 



TECHNICAL LITERATURE 



(Continued) 



CATHODE RAY TUBE SPECIALS 



ONE YEAR GUARANTEE 



G.E. Type 
$15.80. 10BP4 
19.10..12I.P4A 
12QP4.. 

18.75 12UP4 15. OO 

20.75. 14CP4 13.75 

15DP4 14. SO 

33.75. 16AP4 18.50 



STAN- 
BURN 
$10.00 
13.95 
lO.SO 



32.20. 16DP4A, 
23. SO 16KP4. . 
27. 20 16KP4A* 
33.75 16CP4. 
31. SO. 16LP4A 
31.50. 16WP4 
23. SO 17BP4 . 
27.S0..17BP4B* 



C E Type 
530.75 17CP4. 
33.90. 17QP4. .. 
24.79 17LP4 
37.00. 19AP4A. 
28.35. 20CP4A. 
32. lO 20CP4B* 
36.00..21AP4... 
29 75. .21EP4A. 
33. 50. 21EP4B* 
30.90..21FP4. .. 
37.00..21MP4... 
29.7S.21VP4... 
100. OO .24AP4. , 
46.60..24CP4A* 
48.20..24DP4A 



15.25 
IS. 75 
18.75 
18.75 
15.25 
15.25 
15 75 
18.75 

Aluminized — Inquire for any tube type not 
Stan-burn CRT tubes RCA licensed— Mfd. by 
Pr i c e s suhject to change without notice _ 

520 WORTH OF ELECTRONIC PARTS IN CRAB BAG I 
Cons.»ting of: Porcelain locket*, coil*, speaker, trans ■ 
-e*i», cond. ONLY 51.98 (plu» 5Q C pottage) | 

TAPE RECORDERS — Fomous Brond 



STAN* _ 
BURN ■ 
520.50 " 
. 21 SOI 
. 18. OO ■ 
24. OO . 
18.95 I 
21.95 

25 OO | 
20.15 ■ 

. 23.25 ■ 
21.15 | 

26 25 
22. OO | 
56.00 ■ 
38.00 ■ 
39.00 | 

listed - 
Lincoln I 



SPECIAL 

List Pr. S249.95 5169.00 
List Pr. 199.95 129.00 
Write for completi 



SPECIAL ■ 
List Pr. SI 29 95 $79.95 i 
LUt Pr 79.95 59.95 I 
lluttrated detail* 



Write for complete illmtrated detail*. 

RECORDING TAPE— TOP QUALITY I 

■ Plastic base 1200 Foot on 7" Reel — Freq. Response: B 

| 50-15.000 cps. M I 

Red o\ir\v bnt*««. .. Lot* of 12, ea. 51.49 

~ S.ime UOO foot on 5" Reel.. 



KITS* w * s,ock ,ne following manufacturers 
complete line of kits—see reference pages. 

EICO. see Pages 29-30 I ARKAY ^ -see page 136 

QUALITY^ see page 140" I PRECISE see Page 22 

JENSEN see page 137 ELECTRO- VOICE 

I see third cover 

All domestic orders will be shipped prepaid for a 
limited time. Send us your list. Order by Manufac- 
turer and Model Number of Item. 



VM 4 SPEED HI-FI CHANCER— Model 1210 with I 
Ronctt" Sonotooe or AiUtic flip-over cartridge 522.95 



MONARCH Model UA6U 4 SPEED AUTO. INTERMIX I 

CHANCER with crystal cartridge S22.9S 

Same w.th GOLD RING ~ 500 S.S »2S 95 I 

Same with G.E. RPXOSO $26 95 1 

Same with G.E. RPXOS2 Oiam. saPPh 38. 95 I 

45 RPM SPINDLE 1 KH I 

TU-8 MONARCH 3 Speed MOTOR & TURN-' 

TABLE UNIT (lost Arm) NEW LOW PRICE 3.95 | 

SONORA 4 TUBE SUPER H ET-AC OC-EBONY 511. SO ■ 
Above In RED, WHITE, MAHOG 12.SO | 



I SCA 2 1 Adair Table Model TV.. 



■ AMPLIFIER KIT Model SBHF20 A terrific low Cost 
h.gh fidelity 20 WATT ampllf. with equalizer and 
control sect. IM dltt. (60 cpt: 6 kc/4:l) at rated 

I power: 1.3o. 0 Power reap.: -»-0.5 db 20-20.000 cps 1 
t2 m 2~£ h 10-40,000 cps. Freq. reap. irO.5 db 13- 

135 OOO cps; -»-1.5 db 7-50. OOO cpt Max. Harm DUt. 
jpprox. 10' 0 Mtd-band Harm Dlit.: O.30 o b. 
COMPLETE KIT. READY TO BUILD S44 95 

| WIRED. READY TO PLAY 69.95 

I DELUXE AM PL I F. KIT — Model SBFL30 An ultra fine 

. 30 watt HI-FI Ampl. Kit with transistorized pro amp 
| assure* h.gh gain low noise front end. Freq. Response: 
^-ldb 10 40,000 cps-. db 20-20,000 cps. below 

I 28 watts. 6 tube. 6 controls in ebony cab. with gold 
I panel. Complete with all parts, tubes. punched 
chassis, diagrams and manual of instruction, less 

sold"'' -ind w»rc._ 544.95 

HI-FI AM-FM TUNER KIT Model SBMFT7 A choice 

companion to the Amplifier kit described above. Fea- 
tures: Fost«r-S»«ley Disc. Grounded Grid Amplif. AFC 
with prov. for erase. Freq. Range: FM-B8 to 108 mc. 
AM-535 to 1680 kc. 7 tubes with sel. reel. Size 
5V4 * 9»/2 n 8' deep. Complete ready to build with 
all parts, tubes, illustrated manual. Shippinq Wl. 9 
lbs. Model SBHFT7 529.95 
Model SBFM6. For FM reception only 22.95 

Cover for above models 3 -5Q 

HI-FI SPEAKER COMBO-KIT Fine sound reproduction 

in this handsome speaker and cabinet kit. Covers 
50 12,000 cps with r*-5 db. True craftsmanship with 
two Jensen speakers 8" woofer and a compression- 
type tweeter. 16O0 crossover freq. 25 watt system. 

" parts pre cut 



Beautiful Karlson cabi 

pre drilled of fine grade plywood, suitable for stalnii 
or polishing. Build them In one evening for years of 
listening pleasure. 

Model SBKDU-IO SPEAKER KIT. all parts. 

Model S88K Cabinet kit complete, all parts. 

COMPLETE COMBO KIT PRICE $37.95 

SONIC All Trans. stor Radio-Mod. TR500- A VC — Power, 
ful Alnico speaker — Scuff proof TEXON in slmul. cow- I 
hide. 61 4x5x2Vfc". Less than 3 lbs. Less batt. 525.95 

SONIC Model 490 Hi-Fi Radio Phono Console with I 

GARRARD deluxe 3 speed auto, record changer all I 

speed*— hi -fi cart, with dual sapph. n*~fies. 2 — 12" , 

and 2 8' P.M. Speakers. MAHOGANY. . SI 16.50 I 

BLONDE 124. 50 1 

SONIC Model 480 Hi-Fidelity Deluxe 3 spred GAR I 

RARD Automatic changer — all speeds, all sizes — Dual I 

sapph. needles 3 speaker system (2 woofers and 1 . 

tweeter). MAHOGANY 584 95 I 

BLONDE _ 90.95 1 

Available with matching legs, ewtra 9 95 I 

I DFAI PRC* Write for low cost prices and I ' 

, Y J * Catalogs on '50 models HALLI- II 

I CRAFTERS. SUPERIOR. NATIONAL. PRECISION, I I 
' HICKOCK. TECHMASTER. G.E. . WESTI NGHOUSE. i. 
I TUNG-SOL, MAJESTIC. GRUNOIG. ARKAY KITS. | 
• OELCO, GEN. MOTORS, BOG EN , GARRARD. KARL- , 1 
I SON, HARMON KORDON ELECTRO- VO I CE , UNI- I I 
I V E RSI TY H. H. SCOTT. Address all inquiries to 1 I 
[ Dpp t. R E 2. 

COMPLETE HIGH FIDELITY" dIpTrTMEnT" sTnT Fs I 
YOUR LIST FOR LOWEST QUOTATIONS ON ANY ITEM I 

We invite export inquiries and offers. Our export dc 
partment will give special attention to expediting I 
foreign orders at minimum commissions. We are i 
authorized distributor for United Motors, all Delco . 
and Gen. Motors Auto Radio parts in stock. 

We also carry a complete line of popular makes of 
Radio Tubes at SO/ 10 discount. Also many other I 
special purpose and transmitting types, and all elec- * 
tronic parts and equipment at lowest prices. Send ■ 
us a list of your requirements for prompt quotations. | 
Terms: 20°- 0 with order. Balance COD All prices 
F O B NEW YORK Warehouse. Minimum order 55 00 I 
Write for our latest price list and Hi-Fi Catalog RE-2 1 
All Prices Subject to Change without Notice i 



curves for power dissipation, instanta- 
neous forward voltage drop, maximum 
allowable surge current at maximum 
rated load conditions and fin size re- 
quirements under various ambient con- 
ditions for both free convection and 
forced convection of air. 

General Electric Co., Semiconductor 
Products Department, Electronics Park, 
Syracuse, N. Y. 

LOUDSPEAKERS 

Speaking About Loudspeakers com- 
bines text and cartoons in its 32 pages 
in its intent to answer basic popular 
queries of the manufacturer. Written 
at the layman's level, it provides a 
groundwork from which the general 
public and hi-fi enthusiasts can follow 
the operation of various type speakers 
in their appraisal of performance. 

University Loudspeakers, Inc., 80 S, 
Kensico Ave., White Plains, N> Y., 10c. 

KITS 

The specifications and applications 
of many test, amateur and hi-fi equip- 
ment kits are graphically illustrated 
with schematics and photographs in a 
55-page catalog. 

Heath Co., Benton Harbor 20, Mich. 

REPLACEMENTS 

A new manual of replacement trans- 
formers, yokes and coils arranges 
manufacturers' model and chassis num- 
bers in alphabetical and numerical 
reference. 

Rogers Electronic Corp.. 43-49 
Bleecker St., New York 12, N. Y. 

RADIO & ELECTRONIC COMPONENTS 

B5 contains condensed but compre- 
hensive descriptions of the manufac- 
turer's line of radio-electronic products, 
as well as engineering and electrical 
data. Parts are completely indexed, 
grouped by their uses, related items, 
dimension drawings, mounting dia- 
grams, and illustrated. 

Amphenol Electronics Corp., 1830 S. 
54th Ave., Chicago 50, III. 

CAPACITORS 

C-455 simplifies the task of the serv- 
ice technician in ordering the right 
electrolytic, ceramic or paper tubular 
capacitor since it presents all the 
capacitors needed for radio-TV re- 
placements in wall-calendar style for 
hanging near telephone or work bench. 

Sprague Products Co., 81 Marshall 
St., North Adams, Mass., 10c. 

GENERAL MIKE CATALOG 

Microph one Catalog S-442 offers com- 
plete line of Astatic professional, gen- 
eral and amateur microphones, micro- 
phone accessories and cartridges with 
photographs and line drawings show- 
ing various applications and uses. 

An entire section describes the new 
Futura series of dynamic microphones, 
their specifications, features and per- 
formance, plus architect's and engi- 
neer's specifications. 

Astatic Distributors, or Astatic 
Corp., Conneaut, Ohio; attention: Di- 
rector of Sales. 



CONVERT TO COLOR TV 

COLOR DAPTOR— A simple 10-tube circuit niul 
rotating color wheel converts any-size black -and - 
uhlt<' TV. direct view or projection, to receive com- 
patible color TV. COLOR DAPTOR Is simply 
attached to TV set. does not affect normal opera- 
tion and can be built from parts experimenters 
have on hand. 

Complete specifications including theory of opera- 
tion, complete simplified construction _ 
plans, schematic and sample color Cl QC 

filters J 

Essentia] parts kit containing all special 
parts — coils, delay line, crystal, color 
filters — 
Up to 16" 

sets — VI J larger- 

All other COLORDAPTOR parts, kits, 
motors, etc. avaitable. Write for infor- 
mation and prices. 

COLORDAPTOR, 3471 Ramona, Palo Alto, Calif. 



Z u " $1 9.95 ^±$20.95 



FREE! COMIC AD CARD KIT 



I FREE CATALOG TOO'-shows our complete line of TV Service 
I Reports, Call Books, Phone Message Books, Job Tickets, Service 
I Pricing Guide, Pile Systems, Service Contracts, Parts Warranties, 
P. 0. Forms, Statement Books, Label Boohs, Sketch Pads, Cash 
Books, etc. See them at your parts jobber. WRITE NOW! 

> Oelrich Publications 



GARAGE DOOR 
OPENER 

Mechanism $24s50 

EASY TO INSTALL. SAFE. RELIABLE 

WRITE for interesting free information . . .TODAY 
P. E. HAWKINS CO. 

631 PROSPECT DEPT. R-E KANSAS CITY 24, MO. 



INVENTORS 



Send for 
PATENT INFORMATION 

Book and 
INVENTORS RECORD 

without obligation 

GUSTAVE MILLER 

17-RE WARNER BUILDING 
WASHINGTON 4. 0. C. 



REGISTERED PATENT 

ATTORNEY 

ASSOCIATE EXAMINER 
U.S.PAT.OFF. 1922-1929 

Patent Attorney & Advisor 
U.S. Navy Dept. 1930-1947 

PATENT LAWYER 




N '* F Kif?28.so — 

Tuner Kit S2B-95* 

And they have the finest features and Mpecs. Fully Illus- 
trated stepbystep 28 pajje manual makes assembly a snapt 
WRITE FOR FREE CATALOG! *Add 10% for Federal Tax. 

QUALITY ELECTRONICS 
319 Church Street, Dept. RE-2, New York 13. N Y. 



TAPE RECORDERS 



Tapes — Accessories 

Nationally Advertised Brands 

UNUSUAL VALUES 

Send for Free Catalog 

DRESSNER 

69-02 RE: 174 St 
Flushing 65. N.Y. 




OFFICE AUTOMATION 

Prepare for the future with the only home 
study course instructing application of elec- 
tronic computers to business clerical opera- 
tions. Free Information. 

BUSINESS ELECTRONICS 

Programming Branch, Box 3330 Rincon Annex 
San Francisco 1 9, Col if. 



RADIO- ELECTRONICS 



STAN-BURN ssssi. „ 

558 CONEY ISLAND AVE. • B'KLYN 18, N. Y. 




New 
heavuwei oht 
champion! 



SX-101, $ 39500 



Hallicrafters new SX-101 receiver 
employs heaviest chassis in industry 

• •.incorporates V.F.O. feature*- •. 
has 2000° disc logging counter. 

It's all amateur — and as rugged as they 
come! Hallicrafters presents the complete 
answer to ham reception, with every essen- 
tial needed for today and for the future. 

First— built like a battleship. Bigger. 
Heavier. Second— a marvel of stability — the 
result of 22 years of experience and develop- 
ment. Third — it brings you a long list of new 
features: 

• Complete coverage of 7 bands — 160, 80, 
40, 20, 15, 11-10 meters. 

• Special 10 mc. pos. for WWV, plus cover- 
age of major MARS frequencies. 

• Exclusive Hallicrafters upper/lower side 
band selection. 

• S-meter functions with A.V.C. off. 

• Tee-notch filter. 

• *Local oscillator output available for use 
in heterodyne V.F.O. 

PLUS: Band in use individually illuminated 
...built-in crystal calibrator.. .antenna 
trimmer . . .dual conversion . . . full gear drive 
from tuning knob to gang condensers . . . five 
steps of selectivity from 500-5000 cycles .. . 
sensitivity— less than 1 microvolt on all 
bands. . .direct coupled series noise lim iter. . . 
50 to 1 tuning knob ratio... and many more. 
For full specifications see it at your Radio 
Parts Supplier today! 




hFkOM 
allicrafters 



Chicago 24. uitNOts 



WHERE THE BEST IDEAS IN 
COMMUNICATIONS ARE BORN 



EXPORT SALES: Philips Export Co. 
100 East 42nd Street, New York 17, New York 



Bool 



fS 





TAPE RECORDERS AND TAPE RE- 
CORDING by Harold I). Weiltr. 
Radio Magazines, Inc., Mineola, N.Y. 
~y l /lX& x /4 inches, 190 pages. Paper bound 
$2.95, hard cover $3.95. 

Many amateur recordists don't real- 
ize that they may miss half their op- 
portunities by not learning more about 
their machine. Microphone placement, 
special sound effects, proper mainten- 
ance, all add up to better performance 
and more complete satisfaction. This 
book, for amateurs and semi profes- 
sionals, is clearly written and well illus- 
trated. 

Starting with sound and human hear- 
ing, the author continues into micro- 
phone technique and acoustics. He de- 
scribes approved methods for recording 
small orchestras, choirs and other 
groups, how to record from a phono or 
radio and how to add sound to home 
movies. 

Other topics cover editing and splic- 
ing tape, checking machine speed and 
alignment of recording heads. One 
chapter will show you how to create 
special sound effects: rain, campfire, 
snapping of twigs, etc. — IQ 



THE THEORY OF SOI ND, by Lord 
Rayleigh. Dover Publications, Inc., 920 
Broadway, New York 10. N. Y. 5'> x 8 
inches. Vol. 1, 480 pages, $1.95; Vol. 2, 
504 pages, $1.95. 

These are the unabridged volumes by 
the famous Nobel Prize winner and 
pioneer in the field of sound. Vol. 1 
begins with an historical introduction 
and account of Rayleigh's life. Then it 
proceeds into his mathematical theory 
of vibrations of strings, bars, mem- 
branes and plates. The last chapter 
(on electrical vibrations) considers 
bridges, transmission lines and other 
ac circuits. Vol. 2 goes into the theory 
of sound propagation through the 
atmosphere, pipes, chambers and aper- 
tures. Topics include singing flames, 
Doppler's principle, whispering gal- 
leries, speaking trumpets, the facts and 
theories of hearing. 

Rayleigh was not only a skilled 
mathematician but an ingenious experi- 
menter as well. His experiments with 
bells, musical instruments, singing 
flames, binaural hearing, etc. make 
very interesting reading. Readers will 
sympathize with the problems of 10th- 
century physicists. Needing an "inter- 
rupter" or ac generator for bridge 
experiments, Rayleigh devised compli- 
cated apparatus including a jet of fluid 
and a tuning fork to make and break 
a battery circuit periodically. Today a 
simple transistor oscillator would do. 



If you're 

interested 
in true 
high fidelity 



YOU NEED THIS! 



puking 



. . . The authoritative, easy- 
to-understand story of how 
a hi-fi loudspeaker works. 
Tells you how to judge a 
good loudspeaker . . . 
what to look for, listen 
for. 32 fascinating pages, 
including dozens of dia- 
grams and delightful car- 
toons. Only book like it! A wonderful guide 
for everyone who has a hi-fi system. A must for 
everyone who plans to purchase one! 

Yours FREE -just send a dime to cover cost 
of mailing. 

University Loudspeakers, Inc., White Plaint, JV. f. 




UNIVERSITY LOUDSPEAKERS, INC. Desk J-ll 

80 South Kensico Ave., White Plains, N. Y. 

Gentlemen: Please send me my copy of 
"Speaking about Loudspeakers." Enclosed 
is Dime to cover the cost of mailing. 



NAME_ 



ADDRESS- 
CITY 



I 
I 



-STATE- 



f e/e77/af/c 



introduces 

FASTER SERVICING 




KIT INCLUDES: 

► 8AXP4 Tube. 

► Universal yoke with 6-foot leads and 
insulation piercing-clips. 

► 6-foot CRT and anode extensions. 

► Leatherette professional instrument case. 
Available with or without tube. 




FREE 



| 1 a-pqg# teaklrf 



Please send me FREE booklet ! 



NamM 

Addres 
City 



.Stat 



Distributor^ 

TELEMATIC INDUSTRIES, INC. 
20 HOWARD AVE. • BROOKLYN 21 , N. Y. 
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Two Great Names 
get together . . . 

and Ef 

To bring Spray Paint to 
The Electronics Industry 




Developed by electronic engineers 
for electronic experts — with the 
highest dielectric strength — 800 
volts mil. 

The new Plasti-Kote X-11 acrylic 
spray is the best ever developed 
for coating terminals, rust proofing 
antennas and other electronic uses. 

Ask your Argos parts distributor now! 



Brought to you 
by the makers 
of the famous 
**tube caddy** 





PRODUCTS COMPANY 
310 MAIN STREET • GENOA, ILLINOIS 



BOOKS 

ELECTRONIC MEASUREMENTS 
AND MEASURING INSTRUMENTS, 
by F. G. Spreadbury. Essential Rooks, 
Inc., Fair Lawn, N, J. 5 Vi x 9 inches, 
459 pages. $8. 

Progress in science is linked with 
the ability to make and duplicate precise 
measurements. Modern electronics has 
greatly influenced the techniques for 
measuring frequency, time, light and 
various electrical quantities. This book 
explains theoretical methods and de- 
scribes practical instruments for mak- 
ing measurements. Since the accuracy 
of any instrument depends upon the 
stability of its components, the author 
also covers the characteristics of tubes, 
meters, photocells, bridges and power 
supplies. Equipment is illustrated with 
schematics, photos and basic equations. 

A large portion of the book is de- 
voted to tubes and tube meters. The 
treatment is complete and clear, and 
encompasses calibration, probes, recti- 
fication, zero setting, etc. Ample space 
is also given to oscillographs, strobo- 
scopes, electron optics, bridges, oscilla- 
tors and amplifiers. Less well known 
devices such as meters for measuring 
moisture, phase differences and short 
circuits are also included. 

The book concludes with a chapter on 
transformer design, test-set construc- 
tion, shielding and other topics of in- 
terest to the laboratory and mainte- 
nance technician. — IQ 

ELECTRONICS IN INDUSTRY (2d 
Edition), by George >L Chute. McGraw- 
Hill Rook Co., New York, N. Y. 431 
pages. $7.50. 

The second edition of an old reliable 
work covering most phases of indus- 
trial electronics, revised and brought 
up to date. Chapters have been added 
to include servomechanisms and non- 
electronic devices including transistors, 
thyrites. magnetic amplifiers and the 
like. More complete coverage has also 



OPPORTUNITY ADLETS 

Rates— 45c per word (including name, address and 
initials) Minimum ad 10 words. Cash must accom. 
pany all ads except those placed by accredited agen- 
cies. Discount. 10% for 12 consecutive issues. Mis- 
leading or objectionable ads not accepted. Copy (or 
Apr. issue must reach us before Feb. 15. 1957. 

RADIO-ELECTRONICS, 
154 West 14 St., New York 11, N. Y. 



IIIGU-FLPELITT SPEAK KKS RFPAIKED. Amprlte 
Speaker Service. 70 Vesey St.. New York 7, N.Y. 
BA 7- 2580. 

CASH PUD! Sell your surplus electronic tubes Want 
unused, clean transmitting, special purpose, receiving. 
TV type i, magnetrons, klystrons, broadcast, etc. Also 
want mil it air & commercial lab tent and communications 
gear. We swap too, for tubes or choice equipment. Send 
gpeciflc details in first letter. Kor a fair deal write, wire 
or telephone: RARRY. 512 Hroadway. New York 12. 
X.Y. WAlke r 5-7000. 

WANTED: Electronics men to qualify for Engineering 
Degree^ by comprehensive examination. No courses. Ex- 
cellent emplowuent opportunities waiting. CRAM WELL 
INSTITUTE. UK 7. Adams. Mass. 

"Rl'LE OTHERS WITH THOUGHTS." No promises. 
Hut sat I»t act ion or retunrl. $2 HELM A It WISDOM. 
8i«-S5 gtmnyalrte. Chicago 40. Ml. 

All Tvpe.s of Electronic Devises Constructed. Kits Wired. 
EL K< TRONIC SEHV1CE ENGINEERS. PoteaU, Okla_. 

TV TROUBLES? Send Svmtoius, Model or Set and ?2 
for complete analysis. K I. tit TRONIC SERVICE ENGI- 
NEERS. Pot earn. Okla 

AU, MAKES OF ELECTRICAL INSTRUMENTS AND 
TESTING equipment repaired. Hazel ton Instrument 
Co.. 128 Liberty Street. New York. N.Y. ______ 

COMPLETE Television Sets $ 1 1.95. JONES TV, 1115 

Rambler, Pott at own. Pa. 

RECORDERS. Hi- Pi. Tapes. Wholesale prices. Citalogue. 
KARSTVN. 215 East 88th St., New York 28. N.Y. 



( Continued) 

been given to resistance welding. 

Technical in scope without resorting 
to mathematics beyond the simple 
arithmetic needed for the problems 
used as examples. Most chapters con- 
clude with such problems, to be used 
by instructors and home-study students. 

MOST-OFTEN-NEEDED 1957 TELE- 
VISION SERVICING INFORMATION 
(Vol. TV-12), compiled by M. N. Beit- 
man. Supreme Publications, Highland 
Park, 111. 192 pages. $3. 

A compilation of set manufacturers' 
original diagrams and servicing infor- 
mation covering more than 800 TV 
receiver models and chassis made by 
about 20 of the leading makers. The 
data cover the so-called 1957 models 
and chassis released during the last 
four or five months of 1956. 

OFFICIAL PRICING DIGEST. Elec- 
tronic Publishing Co., Inc.. 180 N. 
Wacker Drive, Chicago ti, III. 3% x 9'/ 4 , 
247 pages. $2.50. 

Have you ever had occasion to quote 
prices on a radio or TV repair job in- 
volving parts? Then you have felt the 
need for a book that prices components, 
record changers, TV tuners, tubes and 
transistors, etc. This hook is small 
enough to be taken to jobs and may be 
shown to the customer. It is issued 
quarterly. 

Listing is first by manufacturer, then 
subdivided by product category. A 
complete index determines the page at 
once. In most cases each part is proper- 
ly identified by value, voltage, function, 
channel number, etc. in addition to 
code number. A few manufacturers 
confine their part description to code 
number, however. Therefore, if you 
need a simple, ordinary octal socket, 
you must in some cases first look up 
its code number somewhere (or con- 
sult the listing of another manufac- 
turer).— IQ END 
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DIAGRAMS KOR REl'MRlNO RADIOS $1. Television 
?2. Che make. Model. DIAGRAM SERVICE. Bo* 6<2- 
RE. Hartford 1, Conn. 

WANTED: AN/ A I'll 4. other. "APR.", '"TS-", IE". 
AIIC-1. ARC-3. ART 13. BC-348. etc. Microwave Equip- 
ment. Everything Surplus. Special tubes. Tec Manuals. 
Lab Quality Equipment. Meters. Fast Action. Fair Treat- 
ment. Top Dollarl Litteil. Kuirhllls Box 2G. Dayton !». 
Ohio. 

PROFESSIONAL Electronic Projects— Organs. Timer*. 
Intercoms. Counters, etc. $1 each. List Free. PARKS. 
Rox 946 Redwood City. Calif. 

TUBES 40c EACH. Reprocessed tor hitch emUaion; clean, 
boxed, thoroughly checked. Most types Radio. T V. Money 
back if muatlstlt-d after sev«n days from receipt of 
tube* Prepaid 50c handling, 20% CO. I).. F.O.R. R. At 
M. TV., 284 Morri s Ave., Elizabeth. N.J. 
WANT A VERY LOW RESONANCE SPEAKER? Ask 
your dealer to demonstrate Dim RACON "hi -compliance", 
floating cone, foam -suspension loudspeaker, or write for 
literature and prices to RACON ELECTRIC CO.. 1261 
Broadway. New York 1. N. Y. 

LONC, PLAYlNi; RECORDS 20 to 50% Discount Brand- 
New Factorr Kresh Cn played- \H l*abel* Send 20c for 
catalogue to RECORD SALES. 11 10 Wlnbern. Houston 4. 
Tex. 

LE KRN WHILE ASLEEPl DetaiLs. complete instructions 
J2. Satisfaction guaranteed. RESEARCH ASSOCIATION. 
Rox 010 11. Omaha. Nebr. 

Patents, Copyright*. SANDERS. Registered Patent At- 
torney. 04.:l) Evans. Chicago 37, 111 

WANTED: ART 13, VIUTL ARC1. RC788. and other 
Military Surplus JAMES S. SPlVEY INC.. 4908 
Hampden I-ine. Bethesda. Md. 

Rl ' ILD Trouble Shooting Tester Trom old Television Set. 
Cuts service time In half. Complete instruction IkkjU. $2. 
STERLING ELECTRONIC CO., 129 W. Long Vve.. New 
Cattle. Pa. 

DIACRAMSt Repair Information I Radios — Amplltlers— 
recorders *l. Television* $1.50. Oire make, model, chas- 
sis. T\' MI LT1E, Roa. 101 EV. Hiek.svllle, N.Y. 
PROTEtT inventions without patents or copyright 
TECHNICAL SERVICES, 282 Woodcliff Station. North 
Bergen. N.J. 

RADIO-ELECTRONICS 



SCHOOL DIRECTORY 




HIGH SCHOOLS'* 



No classes to attend. Easy «pare-time train- , 
1 mg covers big choice of subjects. Friendly \ 
1 instructors; standard texts. Full credit for\ 
previous schooling. Diploma swarded. 
Write now for FREE catalog! 

WAYNE SCHOOLCataloejHKE.il 
2S27 Sheffield Ave., Chicago | 4 , ||, illo , f 



ENGINEERING DEGREES 

(UNDER AND POSTGRADUATE) 
E.E. Option Electronic* 
Earned Through Home Study 
(Residential Course* Also Available) 

PACIFIC INTERNATIONAL UNIVERSITY 
(American College of Engineering) 
Box 27724-M. HOLLYWOOD 27, CALIF. 



ELECTRONICS 



PREPARE FOR A 600D JOB! 
BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 



TELEVISION SERVICING 
BLACK & WHITE— COLOR 



APPROVED FOR VETERANS AND SURVIVORS 
OF VETERANS 
BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE. BALTIMORE 17. MD. 



RADIO-TV ELECTRONICS 

TRKI graduate j n bin demand. KCPD- 
Amvdlml Tt'ohuical Institute Currtrula. 
New claw> start monthly. Km* placement 
service for jtradv Com «.••*: Ua.llo KnKliiei-r- 
Iiik. Hrnail«M>t nt TV Knulnrn inn : resi- 
dent Mudles leading io "Associate in AP- 

f»lled Scii'tuV" d»'Kr^>. Write lor free 
tetfideiuv School catalon. Appnneil fur 
veteraiLs. 

CAPITOL RADIO ENGINEERING INSTITUTE 

Dept. RE, 3224 — 16th St., N. W., Washington 10, D. C. 




»e a ••key" man. Ix-nm how to Bend 
an«l receive motsaj?** In International 
Morse rode. Communicate with opera 
torn around I he Rlirfw. Learn at home 
quickly through ruinous Candler Sv.tem 
Ufted by betd operator «. Quail f\ for 
Amateur or Commercial License. Write 
for FltFE BOOK 

CANDLER SYSTEM CO. 
Dept. 3.11. Box 2»8. Denver 1 .rolo.U.S.A _, 




ELECTRON ICS 

S3r&5,H!B; E "t ine * rin t D «tree 
II', "If I N 27 MONTHS. 

in out lis. intensive, specialized courses. Math, electrical 
eiiKitieeiiiitf, TV. advune*i| railio theory & design. Mod. 
labs. Low tuition. Belt -help. Also Aero., t 'hemlcal. rivil. 
Kiectrical. Mei'haidoil Kiittineeviim. U.S. d«'K r «e In 36 mo. 
hi Math., t'heni. , Physles. KntflneeritiK IthP. i*ourM\s. 
<;.l. appr. Knter Mai-ch, June. Sept.. Dec. Catalog. 

INDIANA TECHNICAL COLLEGE 

1527 E. Washington Blvd.. Fort Wayne 2, Indiana 



college grads get 
ahead fasterl 

. . . have higher incomes. . . advance more rapidly, (irasp 
your chance for a lietter life. Share rewards awaiting 
college -trained men. Important firms visit campus regu- 
larly to employ Tr) -State College graduates. Start any 
ouarter. Approved for Vets. 

Bach. Sc. degree in 27 months 
Complete Radio Km*, courses (TV. UHF. KM. Klectron- 
icsl. Also Meclt.. Civil. Klec.. Ciielii.. Aero.. Knit. 36- 
months in Bus. Adm. t<:en. litis.. Arctit.. Motor Trans- 
port Mitt. I. Superior students faster. More professional 
class hours. Small classes. Knrulhneut limited to I .ISO. 
Keautiful campus. Well -equipped labs. I'rep courses. 
Knter Mar.. June. Sept.. Jan. Earnest, capable students 
(whose time anil inidget require accelerated 
lltn courses and modest costs) are invited to write 
'111 Jean McCarthy Dir. Adm.. for Catalog and 
' "Your Career in Engineering and Commerce." 




2427 College Avenue, Angola, Indiana 



LET RCA TRAIN YOU FOR A 
LIFETIME CAREER IN 

TELEVISION 
ADVANCED 
e ELECTRONICS 

Resident classes, day and eve- 
ning, start February 26th, May 
20th, September 3rd and Novem- 
ber 26th. Free graduate place- 
ment service. Approved for Vet* 
erans. Send for free catalog now. 

RCA INSTITUTES, INC. * 

A Service of Radio Corporation of America 
350 West 4th St., New York 14, N. Y. 






ELECTRONIC TECHNICIANS 

ARE IN DEMAND 

TRAINED MEN ARE NEEDED 

NOW! In just 18 months, 
I you can complete Electronic 
Technicians training to enter 
this ever-growing industry. 
Day or evening classes. Op- 
portunity for employment in 
local industry. Approved for 
Korean Veterans. Terms beginning April. July. 
September, Jan. Write for Catalog 111 TODAY. 

INDIANAPOLIS ELECTRONIC SCHOOL 

312 E. Washington St. Indianapolis 4, Indiana 

TOP-FLIGHT 

ELECTRONICS 

Train for tech. rep . field engineer. 
■■l.itrohU specialist on missiles, com 
put e is. radar, automation, radio, col 
or -TV. Ha sir ami advanced theorv 
and lalK>ratoiT. Mathematics. Major 
Units select our graduates. Dot ml 
tories-caiupu*. 21 mouths' program. 
Ilmh school kra.l ot > >|Ul\al>>nt (i I 
approved. Start, April, July. Sept , 
Jan. Write for catalog. 
VALPARAISO TECHNICAl INSTITUTE 



Dept. 



Valparaiso, Indiana 




TV — ELECTRONICS 

WTI GRADUATES IN BIG DEMAND 



Take your pick and hold a key top paying 
job in Television, FM and AM Radio, 
broadcasting. Radar. Automation, Compu- 
ters. Missiles, etc. Over 35 job classifica- 
tions open to WTI graduates. FCC license 
coaching included. 

Complete, modern Resident Facilities 

You work with the latest laboratory equip- 
ment in Los Angeles. Non-essential math and 
engineering theory omitted. Approved for 
veterans. Free Placement Service. Complete 
information in our FREE Ltooklet. Write 
Dept. E-257. 

WESTERN TELEVISION INSTITUTE 

341 W. 18th Street Los Angeles, Calif. 



Tap Pay Jabs in i. 
TV -ELECTRONICS- RADIO f J 



High pay, opportunity, prestige, 
I security , , , all yours, as a qualified Electronics 
I Technician! Get your training NOW in the big, 
I recognized shops. Labs, and TV-Radio Studios 
National Schools in Los Angeles, foremost 
[since 1*905. Here you work with latest Elec- 
tronic* equipment professionally installed — I 
J finest, most complete facilities offered by any j 
J school. Expert, friendly instructors. Personal [ 
f attention. Graduate Employment Service. Help 
n finding home near school. Part time job 
tvhile you learn. Mail coupon NOW. TODAY . 
| for full information. 

NATIONAL SCHOOLS 

| National Schools Dept. RXG-27 ■ 
" 4000 So. Figueroa Los Angeles 37. Calif. § 
I Send Free Electronics Opportunity Book Today j 
f Name Age_ 



f Address. 
I City 



3 





Your choice of school 
is highly important 
to your career in 



^ INDUSTRIAL 
f ELECTRONICS 



~ r lU RADIO- 



ELECTRONICS 
f COMMUNICATIONS 



Become an 

ELECTRICAL 
ENGINEER 

or an 

ENGINEERING 
TECHNICIAN 

at 

SOE in Milwaukee 

Choose from courses in: 

ELECTRICAL ENGINEERING 

Bachelor of Science degree in 
36 months. Communications 
option (radio-tv) Power option. 

ENGINEERING TECHNICIAN 
Assoc. in Applied Science degree 

— 18 months. 

Electronics Communications 
Electrical Power. 

MSOE — located in Milwaukee, 
one of America s largest indus- 
trial centers — is a national 
leader in electronics instruction 

— with complete facilities, 
including the latest laboratory 
equipment, visual aid theater, 
amateur radio transmitter — 
offers 93 subjects in electrical 
engineering, electronics, radio, 
television, electrical power, 
and electricity. 

Advisory committee of lead- 
ing industrialists. Courses 
approved for veterans. Over 
50,000 former students. 
Excellent placement record. 

Quarters Starting October, 
January, April, July 

Choose wisely — your 
future depends on it. Write 
for more information today I 



MILWAUKEE 

SCHOOL OF ENGINEERING 
Dept. RE-257, 1025 N. Milwaukee Street 
Milwaukee 1, Wisconsin 

Send FREE career booklet. 




I am interested in. 

Name. 

Address. 

City 



(Name of course) 
-Age 



Zone. State. 

If veteran, give discharge date 



FEBRUARY. 1957 
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• HQ for tha 5 TOP QUALITY brands of ■ 

TUBES 

AT SENSIBLE PRICES! 

• Individually boxed • First quality only 
• Brand New • SO-DAY RETMA fuarantee 
• No rebrands • No private brands • No rejects 

WRITE FOR LATEST TUBE CATALOG FREE! 



5" DUMONT SCOPE MODEL 274A 
AT LESS THAN HALF PRICE! 

Genuine Dumont model 274 A, 5' oscillo- 
scopes, regularly sold for $150 now avail- 
able for LESS THAN HALF PRICE! 
Look at these features: t requency re- 
sponse within 509$ from 20 to 200,000 cps 
with recurrent sweeps from 8 to 30,000 
cps. Similar X and Y amplifiers and pro- 
vision for intensity modulation. Portable, 
light weight. Ship?, wgt. only 35 lbs. 
Used, clean, checked out and guaran. 
teed. F.O.B. N.Y.C, <A\C A A 

SPECIAL! *OD»UU 
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and many other*, over 1000 types In stock! WRITE! 



TUBE STACKERS 



Miniature or GT 
Holds 10 of Either Size 
Per 
100 



SPECIAL! 



$125 



$10.00 Per Case of 1000 FOB NYC. 



2 COLOR TUBE CARTONS 



Keeps your tube stock neat. New 
safety partition prevents tube 
breakage. Distinctively litho- 
graphed in glossy red and black. 
The most distinctive tube carton 
-■•-•liable today. Minimum quan- 
tity- lOO of any one «ise. Write 
Hbi case lot prices. 

SIZE FOR TU9E PER 100 

Miniature 9AU6. etc Sl.OO 

□ T.. H 6SN7. etc 1.2B 

Ljrge QT 1B3. etc 1.50 

Large O SU4Q, etc 2.00 

WHITE GLOSSY BOXES 
Completely blank. No printing or 
color. Otherwise same as above. 
Same high quality. same low 
prices. Specify "WHITE" when or- 
dering. When color is not stated, 
2 color cartons will be shipped. 

TUBE STACKERS 
White glossy only. Ministacker 
holds 10 Mini, tube cartons: "OT" 
Stacker holds lO "QT" cartons. 

SIZE PER EACH 

Ministacker ti/ 2 c 

OT _,, ,- r . 02 




TV Sweep Generators 

RCA Model WR-59A 

SPECIAL I ££'75 



WRITE FOR "BARRY'S GREEN SHEET" FREE1 



TERMS: 2S«/» deposit with order, balance C.O.D. 
All merchandise guaranteed. F.O.B N.Y.C 
Subject to price variation and stock' depletion 



Barry 

512 Broadway. Dept. R 



ELECTRONICS 
CORP. 



Broadway, Dept. RE, N.Y. 12. 
■a—Phono: WAIk9r 5-7000. 



N.Y. 
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Allied Radio Corp 8, 9, 12, 83-89, 127 

Amphenol Electronics Corp 102 

' Argos Products Co 142 

Arkay Radio Kits Inc 136 

Astron 132 

Audel & Co 130 

I B & K Manufacturing Co 14 

Barry Electronics Corp 144 

Belden Manufacturing Co 80 

, Bell Telephone Labs 18 

Benco Television Associates, Ltd 132 

Blonder-Tongue Labs 118 

Brite Radio Electronics Co 125 

Brooks Radio & Television Corp 135 

Burstein-Applebee Co 134 

Business Electronics 140 

CBS-Hytron 24 

Capitol Radio Engineering 

Institute 15, 148 

Center Electronics Co 106 

Cleveland Institute 

of Radio Electronics 10-11 

Colordaptor 140 

Cornell Dubilier 121 

Coyne Electrical School 103, 131, 138 

Delco Radio Division 

of General Motors 109 

DeRo Electronics 124 

DeVry Technical Institute 7 

Dressner 140 

Dyna Co 129 

Dynamic Electronics 117 

Electro-Voice, Inc Inside Back Cover 

Electronic Brain Enterprises 106 

Electronic Instrument Co. 

(EICO) 29, 30 

Electronic Publishing Co 124 

Futu ramie 127 

Garfield (Oliver) Co 137 

General Industries Co 16 

Gernsback Library Inc 128 

Grantham School of Electronics 120 

Hallicrafters Co 141 

Hawkins (P. E.) Co 140 

Heath Co 64-77 

Hickok Electrical Instrument Co 100 

Hudson Specialties Co 133 

Hughes Aircraft & Development 

Labs 145 

Hunter Toole Co 104 

IBM 114-115 

Indiana Technical College 119 

Institute of Radio Engineers 138 

Institute of Scientific Studies 134 

Instructograph 127 

International Rectifier Corp 139 

Jensen Industries 137 

Kuhn Electronic Products 104 

Lafayette Radio 146-147 

LMB 104 

Lektron Specialties 130 

Littelfuse Inc 26 

Mallory (P. E.) & Co., Inc 112-113 

McGraw-Hill Book Co 139 

Merit Coil & Transformer Corp 12 

Miller (Gustave) 140 



Moss Electronic Distributing Co...92-93 
Musi-Craft 119 

National Radio Institute 3, 19-20 

National Schools 5 

Newark Surplus Materials Co 134 

North American Phillips Co 121 

Oelrich Publications 140 

Opportunity Adlets 142 

ORRadio Industries Inc 129 

Oxford Components Inc 125 

Phaostron Instrument & 

Electronic Co 116 

Pilot Radio Corp 139 

Precise Development Corp 22 

Prentice-Hall Inc 117 

Progressive Edu-Kits Inc 122 

Quality Electronics 140 

Radiart Corp 21 

RCA Institutes 25 

RCA Service Co Ill 

RCA Tube Division Back Cover 

Radio-Electronics Master 107 

Radio Shack Corp........ 96-99 

Radio-Television Training 

Association 27 

Rauland Borg Corp.. .. 133 

Raytheon Manufacturing Co 17 

Rek-O-Kut Co., Inc 94 

Remington-Rand Univac 28 

Rinehart Books Inc 108, 126, 133 

Rockbar Corp 106 

Ronette Acoustical Corp 134 

Sams (Howard W.) & Co., Inc 13, 123 

Service Instruments Corp 124, 138 

Shure Brothers, Inc 110 

South River Metal Products Co 129 

Sprague Products Co 101 

Sprayberry Academy of Radio 23 

Stan-Burn Radio & Electronics 140 

Supreme Publications 105 

Telefunken 81 

TeleMatic Industries Inc 141 

Tenna Manufacturing Co 95 

Trio Manufacturing Co 118 

Triplett Electrical Instrument Co. 

Inside Front Cover 

Tung-Sol Electric Co fi 

University Loudspeakers, Inc 141 

University Microfilms 119 

Winegard Co 122 

Zenith Stamp Co 127 

SCHOOL DIRECTORY PAGE 143 

Baltimore Technical Institute 

Candler System Co. 

Capitol Radio Engineering Institute 

Indiana Technical College 

Indianapolis Electronic School 

Milwaukee School of Engineering 

National Schools 

Pacific International University 

RCA Institutes. Inc. 

Tri-State College 

Valparaiso Technical Institute 

Wayne School. Inc. 

Western Television Institute 



BRANCH ADVERTISING OFFICES: Chicago: 1413 TTowird St. Tel. ROgers Park 4-8000. Los Angeles: Ralph W. 
Marker and Associates. 600 South New Hampshire. TcL Dunkirk 7-2328. San Francisco: Ralph \V. Barker and 
Associates. 444 Market St.. Tel.. UArfleld 1-2481. 

FOREIGN AGENTS: Great Britain: Atlas Publishing and Distributing Co.. Ltd.. London E.C. 4. Australia: 
McOill's Agency. Melbourne. France: Itrentano's. Paris 2e. Belsium: Agence et Messagerles de la Prease. lirussels, 
Holland: Trilectron. Heemstede. Greece: International Hook & News Agency. Athens. So. Africa: Central News 
Agency, Ltd.. Johannesburg. Capetown. Durban. Natal; Universal Book Agency. Johannesburg. Middle East: Steln- 
matzky Middle East Agency. Jerusalem. India: Broadway News Centre. Dadar. Bombay #14. Pakistan: Paradise Book 
Stall. Karachi 3. 
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RADIO-ELECTRONICS 



HOW MANY 
CAN YOU 
ANSWER 



1 . Do you wish to extend your experience 
in electronics systems? 

2. Would you like to instruct others in 
advanced fire control systems and labora- 
tory techniques? 

3. Would you like to handle a responsible 
position representing a leading electronics 
organization? 

4. Do you believe that you can accurately 
relate your findings and studies in tech- 
nical language? 

5. Are you interested in such devices as an- 
alog computers, digital computers, power 
supplies, transmitters, receivers, and mi- 
crowave antennas? 

6. Do you enjoy working with people? 

If you can answer "yes" to four of the 
above questions and have an Electrical 
Engineering or Physics degree, chances 
are that you can qualify for one of the 
several engineering positions in die 
Hughes Field Engineering department. 

In addition to giving you well-rounded 
experience in electronic systems and con- 
trols, Hughes offers you training at full 
salary, moving and travel allowances, per 
diem expenses, and many other benefits. 
For further information write Mr. W. A. 
Barnes at the address below. 



HUGHES 



i 



j 



RESEARCH AND DEVELOPMENT LABORATORIES 
SCIENTIFIC STAFF RELATIONS 

Hughes Aircraft Company. Culver City. Calif, 
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ELECTRONIC CATALOG 

PACKED WITH MONEY SAVERS 

Pocked with the largest selection of Electronic, Radio and 
T.y. Port*, and equipment, PA, Hi-Fi systems, tubes, an- 
tennas, Transistor Kits, parts and components. Test Equip- 
ment, new build your own kits, tools, books. Microscope, 
drafting equipment, Binoculars, Telescopes, All Radio, TV 
and Ham supplies — ALL AT GREAT SAVINGS — For the 
economy minded servicemen, dealer, engineer and tech* 
nic.on CHUCK FULL OF BUYS! SEND FOR YOUR FREE 
COPY TO-DAY. 



7 




35 WATT HI-FI AMPLIFIER KIT WITH METERED OUT- 
PUT AND 4 PUSH-PULL PARALLEL NEW EL84 TUBES 



New Lafayette high power amplifier kit 
with a liost of features not in any other 
single amplifier. Calibrated output me- 
ter permits use as either a recording or 
reproducing amplifier. EL81 power pen- 
tode* provide tilth peak power and low 
distortion required for better audio 
quality. Features exceptional control 
versatility and ample inputs for all 
aiuoeiated custom hl-tl equipment. DC 
operated preamp filaments and balanc- 
ing adjjstlitenl to minimize hum. Meter 
Can be switched to indicate either re- 
cording voltage or output level of am- 
plifier. Features rumble filter, loudness 
control, separate bass and treble con- 
trols, silencing switch, speaker selector 
i\ itch, output balancing adjustment and monitoring jack 

SPECIFICATIONS 

FREQUENCY RESPONSE : + 1 db 2D- 40,000 tps. HUM: 85 db below rated output. 
POWER OUTPUT: 35 watts »*Hh 4Cfe total distortion at full rated output. INPUTS: 
TV Sound, ltadio. Magnetic Phono. Crystal Phono. Tape OUTPUT 'MP ED A N C E : 4. 8 
and IB ohms: high impedinre for tape recorder. TUBE COMPLEMENT: J-li.VAV, 
1-12 \U7. 4-KL84 1-5U4. FEEDBACK: Negative feedback loops virtually eliminate dis- 
tortion. POWER : 117V. 60 cps. 80/150 watts with auxiliary power receptacles. Remova- 
ble escutcheon. Size 12%* L x 9%" » x 4%" II. ..... 

A combination of high po^cr. high fidelity, gleaming beauty and advanced engineering 
features unmatched at even twice the price. Supplied In complete kit Torm vith sim- 
plified easy-to-follow instruction sheet*. Shpg. w\. 25 lbs. 

KT-1 15 — Complete kit Net 59.50 

LA* 66 completely wired Net 79.50 





LAFAYETTE'S fm-am tuner kit 



• SIMPLIFIED DETAILED INSTRUC- 
TION MANUAL 

• MEETS FCC REQUIREMENTS FOR 
RADIATION 

• GROUNDED GRID TRtODE AM- 
PLIFIER 

• ARMSTRONG FM CIRCUIT WITH 
FOSTER-SEELEY DISCRIMINATOR 

• AFC DEFEAT CIRCUIT WITH 
FRONT PANEL CONTROL 

The excellence of its design and the quality of 
its components combine to provide this compact 
high-fidelity FM-AM tuner with superb char- 
acteristics normally found in units costing sev- 
eral times as much, and with performance un- 
believable at (his low price. Features Armstrong FM circuit with llmiter and Foster-Seeley 
discriminator. Simplified tuning with slide-rule dial and flywheel counlerwelghted mechan- 
ism. AFC defeat circuit combined with tuning control. Attractive etched copper-plated 
and lacquered finish. 

SPECIFICATIONS 

FREQUENCY RANGE: FM. 88-108 MC: AM. 530-1650 KC. ANTENNA INPUT: FM. 

300 ohms: AM. Ferrlte looptlrk and high impedance external antenna. CONTROLS: 
2 — a function control for AM. FM. PHONO. TV and a tuninc/AFC defeat control. DIS- 
TORTION: Less than \% rated output FREQUENCY RESPONSE: FM, :£ .5 db 20 to 
20.000 cps: AM. :£ 3 db 20 to 5000 cps. SENSITIVITY: FM. 5 u v for 30 db quieting : 
AM. Loop sensitivity 80 «v/meter. SELECTIVITY: FM, 200 KC bandwidth. 6 db down — 
375 KC FM discriminator peak to peak separation: AM. 8 KC bandwith. 6 db down. 
IMAGE REJECTION: 30 db minimum. HUM LEVEL: 60 db below 100% modulation. 
TUBE COMPLEMENT: 2-12AT7. 1-6BA6. 1-6BE6. 2-6ATJ6. 1-6AL5 plus 1-6X4 rectifier. 
SIZE : SU" high x 9%" wide x W deep (excluding knobs). CONSU MPTION : 30 watts. 
For I10-120V 60 cycles AC. Less metal case. Shpg. wt.. 9 lbs. 

KT-100 kit. les-? cage , Net 34.95 

LT-10 —Completely wired Less metal case Net 52.50 

ML- 100 — Metal cage for above, shpg. wt.. 3 lbs Net 5.00 



PROFESSIONAL TRANSCRIPTION TURNTABLE AND VISCOUS- DAMPED TONE ARM 

THE FINEST TRANSCRIPTION TURNTABLE AND TONE ARM FOR THE PROFESSIONAL USER AND THE AUDIOPHILE 



PK-IOOA TRANSCRIPTION TURNTABLE 




New 3-speed instrument with built-in stroboscope and viewer for exact speed determination, and magnetic 
brake for Instantaneous speed variation. Precision engineered to meet professional standards for wow, rum- 
ble and flutter content. Heavy 12" Cast aluminum rim-driven turntable. Variable speed Control permits 
adjustment of each speed within ± 7 % using efficient frictionless magnetic brake. Heavy-duty Constant 
speed 4 -pole induction motor freely suspended and isolated by shock-mountings to eliminate vibration 
transferral. R-C filter network suppresses "pop" in speaker. Truly a delight for the connoisseur. Size: 
13y 2 " x 14" and requires 2%" clearance above and 3 3 /« " below motorboard. For 11 0-1 30V and 60/50 
cycle AC. Power consumption 12 watts. Handsome hammertone gray finish. Shpg. wt.. 20 lbs. 
PK-IOO-A . Net 49.50 

This transcription arm assures dependable and stable operation, utilizing the "Moating action" principle ox 
"viscous-damping." The arm is supported at a single point by a pivot and jewel bearing having negligible 
friction. Damping is accomplished by a silicone fluid occupying the gap between a ball and socket. This 
damping control perrrhts high compliance and negligible tracking error, and prevents damage to either 
record or stylus should the tone arm be accidently dropped. Low frequency resonance, skidding and groove- 
jumping are likewise minimized. The tone arm accepts all records up to 16" and accommodates virtually 
all hi-fi cartridges by means of precisely engineered adapters which simplify installation and provide proper 
stylus pressure. 

This tone arm is a quality companion to the PK-100 with matching finish. Shpg. wt., 2 l /ji lbs. 

PK-90 Net 15.00 



Jafut/ete.. 165-08 Liberty Ave. 
E&E3I W i0 JAMAICA 33; N. Y. 



NAME. 



ADDRESS 



i: New RCA "MAGIC BRAIN" 



SEND 
FREE 

LAFAYETTE 
CATALOG 





For All KCS96, KCS97 and KCS66 
thru KCS92 Series Chassis — Over 
200 Different RCA Models! 



TV 
REMOTE 
CONTROL 

Reg. .SOt^S" 

14.95 



Control your KCA TV set from any remote spot In the room — up to 30 feet- -without 
getting up or touching the repairer! Here Is «-hat the remote control can do: (I) TURN 
SET ON; (2) SELECT DESIRED CHANNEL; (3) ADJUST THE VOLUME: (4) 
ADJUST PICTURE; (5) ADJUST FINE TUNING; (6) TURN SET OFF. A single, 
compact unit gives vou nil this control from an easy chair. Flat. Interconnect Ing cable 
easily concealed under carpet or along floor baseboard. Installation of ill other com- 
ponents Is made at receiver. Components Include Relay Chassis. Motor Bracket 
Assembly. Remote Control Head and Cable. Switches. Mounting Straps. Terminal 
Hoard. ILeslstors, Capacitors and Neon Lamp. With instructions. Shpg. wt.. 10 lbs. 
Quantity Limited! 

TL-46— ItCA 2714 Remote Control Net 14.95 



CUT OUT *Q 
AND MAIL H 

today! Mnta 
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RADIO-ELECTRONICS 



LAFAYETTE SENS Tfe 



IN COMPLETELY WIRED 
TEST EQUIPMENT 
at LESS than the PRICE of KITS! 




LAFAYETTE SIGNAL GENERATOR 



' NEVER BEFORE HAS A COMPLETELY WIRED AND TESTED 
k INSTRUMENT OF SUCH ACCURACY AND QUALITY 
h*^**. BEEN OFFERED AT SUCH A PRICE! 

• FREQUENCY 120 KC TO 260 MC 

• 120 KC TO 130 MC ON FUNDAMENTALS 

• LABORATORY ACCURACY AND QUALITY 

A completely wired and tested instrument not to he confused 
with units sold in kit form nt almost the same price, but with 
n quality and accuracy of instruments A to 4 times Its price. 
Six overlapping ranges generate signals of 120KC— 320KC, 
320KC— 1000KC, IMC— 3.2MC— 11MC. 1IMC-38MC and 
3?MC— 130MC all on fundamentals with calibrated harmonics 
from 120MC to 2ftOMC. Selector switch gives instant choice 
of ranges. Switch gives choice of internnl modulation of 4 00 
CPS or use of any external source nt other frequencies. For 
audio testing the 4 00 cycle signal Can be used Heparately. 
Outputs are unmodulated RF. modulated RF and 4 00 CPS audio. RF output is in excess of 100,000 
microvolts and iacks are provided for choice of either high or low RF output.. Stability is insured 
by special circuit design, lias a line adjustment RF control. AF output is 2-3 volts, AF input is 4 
volts across 1 megohm. Large clear 5 inch etched dial plate and pointer are protected by transparent 
plastic bezel. Common AF terminals for EXT- MOD input and INT-AF for audio tests eliminate need 
for special AF output connectors. Mnchinw engraved panel lettering. Handsome gray metal case with 
carrying handle. Measures 6 V2 " x 10" x A 1 /?", Comes complete with pair of leads. AC line cord 
and plug. Operates on 105- 125V 50-60 cycle AC. Shpg. wt., 8 lbs. 

LAFAYETTE LSG-10 SIGNAL GENERATOR 22,50 



NEV Lo° h CKET AC ' DC VOM MULTITESTER 

1.000 „hm p., vol , Sen „ „ „ n botfc oc ^ ac ■«* 




22.50 




LAFAYETTE CAPACITANCE-RESISTANCE TESTER 
WITH "IN-SET QUICK CHECK" 



FULL SCALE RANGES 

fL Vo "* 0 - 10 -' 0-50; 0- 
500; 0-1000 Volts -lie 
V eHs: 0-10; 0-50; 0-500- 
0-1000 VolM-DC CurreVS; 
500 uo ond 500 m a _ 
**>'*rcmce:0-10l<;0.! Meg 

+ 20 ro 36 db (0 db -1 

mmfdfo 2 mfd-.005 mfd 
fo 1 mfd-Ourpur Sanges: 
0- 0; 0-50; 0-5O0; 0- XOOO 
volts 




Rest Buy , n America! A very aceum#- ^ 8*95 
This Multitester is a comoLTl Z ? atm and «™«sit!ve VOM. 
high quality and *ensit°T TfiO £ * rument <™t a kit) with 
P*r volt on both AC and DC w£ a " ,p . m *'* r: 2000 «2 
prec.s.on resistors. 3 " meter fL»Z ' elector switch. I 
accuracy and ruggVdnesT \ n e,,t «^« extreme versatility 
w t h mMal bottonTfoTr UK ^ Aift 
t'ty range requires 50 volt Ar d sh,el<ilnK - First ca pa- 

Complete 8.95 



COMPLETELY WIRED AND TESTED 

• TWO INSTRUMENTS IN ONE 

• CHECKS ELECTROLYTIC/ PAPER, MICA AND 
CERAMIC CONDENSERS 

• 4 DIRECT READING CAPACITY SCALES FROM 
.00001 MFD TO IOOO MFD 

• CHECK FOR OPEN SHORTS, LEAKAGE AND 
INTERMITTENT* 

• 1 RESISTANCE RANGES FROM IOO TO 5 
MEGOHM 

Here is a "must" for servicemen and lab technicians. A 
completely self-contained AC operated capacitance and 
resistance bridge, plus a quick check for in the set test- 
ing. Large 5 direct reading scale has -f ranges of .00001 
..005 MFD. .001 -.5 MFD. .1-50 MFD and 20-1000 MFD. 
Resistance ranges are 100-50,000 OHMS and 10.000 
to 5 megohm. Quick check feature enables you to check 
capacitors for shorts, open or intermittent while in cir- 
cuit— no need to remove them from the set till you're 
sure they need replacement. Leakage test switch gives 
you choice of 25. 150. 250. 350 or 450 volts for checking leakage under correct potential. Separate 
power factor control with continuous settings from 0 to 50%. Operation is simple and accurate, using 
a magic-eye tube as the null detector. Attractively finished steel case with etched panel and rounded 
corners, measures 14 Va"L x 8»/«"H x 5"D. Shpg wt. 19 lbs. 

MODEL LC-4 NE T 34.50 




21.50 



LAFAYETTE CAPACITOR-RESISTANCE TESTER 

COMPLETELY WIRED AND TESTED 



COMPLETELY WIRED AND TESTED 
CHECKS All TYPES OF CONDENSERS FOR 
CAPACITY, LEAKAGE OPEN SHORTS OR 
INTERMITTENT CONDITION 
DIRECT READING SCALES FROM .O0O01 
TO 10O0 MFD AND 100 TO 5 MEGOHMS 
A stable and accurate bridge type circuit measures Capacitance in 
4 ranges of .00001 -.005 MFD. .001 to .5 MF!>. .1 to r >0 MFD and 
20 to 1000 MFD. Two resistance ranges of 100*50.000 and 10.- 
000 to 5 megohms. Check leakage under actual load with choice 
of 25. 150. 250, 350 or 450 volts available by selector switch. 
Power factor control from 0 to 50%. Checks for leaknue. open, 
short, or intermittent operation. All readings taken directly off 
scales after setting magic eye to maximum . Completely self-con- 
tained power supply. Attractively finished steel crtse with rounded 
corners and etched panel. Operates fiom 110V AC. Size 9 3 V'L x 
7Vs"H x 5WD. Shp«. wt. 10 lbs. 

MODEL LC-15 NET 21.50 



LOOK AT THESE 
FULL SCALE RANGES! 
D.C. Volts: 0-6; 0-30; 0- 
120; 0-6O0; 0-1 200; 0 
oOOO Volts — A.C. VOLTS: 
0-4; 0-30; 0-120; 0-600; 
0-1200 Volts — RESIS- 
TANCE: 0-1 OK; 0-lOOKs 
0-1 Meg; 0-10 Megohms— 
D.C. CURRENT: 0-60 Micro- 
amp; 0-6; 0-60; 0-600 
Mllliamps — DECIBEL: —20 
to + 17 db (0 db — 0.774V) 
— CAPACITY: .OOOl-.Ol; 
005- 15 mfd — INDUC. 
TANCE: 20-2OO0 millihenry 
■ —OUTPUT RANGES: 0-6; 

' HNPH£9H9fl 0 30; 0-130, 0-60O; 0- 

1200 Volts 
The new Lafayette high *ensi 
tivity Multitester Is a complete 
Instrument (not a kit). In ad- 
dition to its unusual sensitivity 
of 20.000 OHMS PER VOLT 
ON D.C. AND 10.000 Oil MS 
PER VOLT ON AC. and the 
extraordinary number and scope 
of its ranees, it is packed with 
features that would make it 
cost at lenst twiCn as much if made in this country. Uses 
1 % precision resistors, silver contacts on selector switch. 
3ft ua 3" meter. Dependable, rugged and accurate. Even the 
test leads are heavy duty with high voltage insulation. Volt- 
age source required for low Capacity range is 120V A.C. for 
high ranee capacity and inductance scale is 6V A.C. Attrac- 
tive pins tic front with metal bottom. Size 6 V4 " x 4 */« " x 2 1 ». 
Complete with batteries and leads. Shipping weight 4 */« lbs. 

RVV-30A Singly. Each 19.95 

In lots of 3. Each 19.25 



r Q£ 19.95 



4 AND 6 TRANSISTOR SUPERHET KITS POCKET AND HOME RADIOS 
FOR SPEAKER AND EARPHONE OPERATION 




POCKET SIZE: «~l 



Completely self -contained, pocket size portahlc sel which oper- 
ates a miniature earpiece so only you can hear. The circuit 
uses 4 transistor* (2 high frequency and 2 audio) plus a ger- 
manium diode, 2 IF stages and built-in high gain ferrlte core 
and antenna. The result Is a sensitive, stahle and selective 
receher cmerlng the entire broadcast hand. It requires no 
outside antenna or ground connection. The kit Is supplied com- 
plete with translitnrs and all Parts, including battery, and 
drilled and punched chassis. Pictorial and circuit diagrams 
are included with simple, easy-to-follow instructions (Note: 
Earpiece and carrying case arc not supplied.) 

KT-94 —Complete Kit. Shpg. wt., 2 lbs Net 19.95 

MS-31 f -Leather Carrying Case. Ket 1.95 

MS-260— Super Power Dynamic Earpiece Xct 3.95 



3 JIANSlSTOI PUSH. PUU OUTPUT KIT WITH SPlAKlK 
SflF-CONTA-NID IN MAUTIFUl PLASTIC CASI. 



Converts 4-Transistor Kit KT-91 Into a li transi ti r home radio 
u lth speaker. Transitorlzed push-pull audio stage plugs lnt 
4 -transistor kit. suitable for group listening. Performance 
«H|U:il or superior to commercially wired sets selling at much 
higher prices. Kit includes 2 transistors, 2 I ransformera, 
2^" PM apeaker. pre-punched chassis, speaker case (hold* 
all components), battery, hardware. Instructions and diagrams, 
KT-96— Shpg. wt.. 1 lb 



...Net 11.50 



RCA 
UHF SELECTOR 



Adapts VHP TV sets for single 
channel UHF reception. Plugs 
Into one of the tube sockets of 
receiver. Can be ordered for 
any one of the 83 UHF chan- 
nels. If desired, selector can 
be reset for a different chan* 
nel. Switch permits instant 
changeover from VI1F to UHF 
or elce- versa. Comes complete 
ullh 6AF4 tuhe. crystal recti- 
fier, cahle with plug-In adap- 
tor and instructions. 3-7/16" 
H. 4%" W, 2-3/16" D. Shpg. 
wt.. 3 ibs. 

Model U*IA. For sets with 
miniature 7 pin output tubes 
such as 6AQ5. 
Model 1MB. For sets with 
octal base output tubes such 
as 6K6 and 6U6. 
Either type — 

In lots of 10. Each. . 




AS LOW AS 



In lots of 5, Each. 
Singly 



.99 
1.10 

1.25 



99C 



Each 
In lots of 10 



■ m mm jb m#^»^p«Mi |p» m mm± m 100 sixth ave., new york, n. y. 

[ II k Mm W Mm ■ || Mm j# t\ 111 ■ ■ IrWJMHni BOSTON, MASS., 110 Federal St. 

mnm ■ m^ft I mmm ■ I ■■■ Wmw I uiS*Afl plainfield, n. j„ 139 west 2nd st 

JAMAICA 33; N. Y. 165-08 Liberty AYe. Writ, for FREE Bargain PaC.d Catalaa, J^V^J tTrlt^ 
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Just Printed! Send for this 





booklet today! 



what the 
rapidly- 
expanding 
field of 

ELECTRONICS 

offers 
you 

• BETTER JOB 

• BETTER PAY 

• PROMOTION 

• GREATER SECURITY 



v. 



\ 




III 

lttl 




• GREATER 
CONFIDENCE 

• BETTER 
LIVING FOR 
YOU AND 
YOUR FAMILY 



All these benefits can 
be yours if you act 
now! Take that first 
big step this minute 
— No obligation 
whatsoever! 



TAKE A MINUTE TO MAIL THIS COUPON FOR TREE BOOKLET ! 



CAPITOL RADIO ENGINEERING INSTITUTE 

Accredited Technical Institute Curricula Pounded 1927 

Dept. 142-D, 3224— 16th St., N. W., Washington 10, D. C. 

Please send me your course outline and FREE illustrated Book- 
let "Your Future in the New World of Electronics" . . . describ- 
ing opportunities end CREf home study course in Practical 
Electronics Engineering. 

CHECK \ □ Practical Radio Electronics Engineering 
FIELD OF j j Broadcast Radio Engineering (AM, FM, TV] 
GREATEST I Q Practical Television Engineering 
INTEREST / □ Aeronautical Electronics Engineer'ng D 

Name Age .._ - 

Street _ _ 

City Zone State . 

CHECK: □ Home Study □ Residence School □ Korean Vetera* 



To help us answer your re- 
quest intelligently, please 
give the following informa- 
tion: 



EMPLOYED 
BY 



TYPE OF 
PRESENT WORK 



SCHOOL 
BACKGROUND 



ELECTRONICS 
EXPERIENCE 



IN WHAT BRANCH OF ELECTRON- 
ICS ARE YOU MOST INTERESTED? 



RADIO-ELECTRONICS 




664 VARIABLE D* 
> HIGH-FIDELITY 

CARDIOID DYNAMIC 
MICROPHONE 




It took an en- 
tirely new con- 
cept, Variable D, 
to do it, but here 
\ it is ... a broad- 

. . .. f cast-quality 
microphone for 
every P. A. installation . . . every 
personal tape recorder . . . every radio 
amateur rig. The high-fidelity "664" 
is such a revolutionary improvement 
in the field that we can guarantee it to 
outperform any other P. A. cardioid 
... or your money back! 



Uniform cardioid polar pattern gives high front-to-back 
discrimination. You get smooth, peak-free response at 
all frequencies from 40 to 15,000 cps, no boo.niness from 
close talking. 

Exclusive, indestructible Acoustalloy Diaphragm — a 
single moving element— withstands high humidity, 
I temperature extremes, corrosive e flee is of 

salt air, and severe mechanical s.iocks. With 
the E-V "66-f ' you are sure of dependable, 
ong-life operation indoors and outdoors. 

Unidirectional, the K-V Variable D cardioid 
"664" provides highly directional sound 
selectivity, reduces pickup due to ambient 
noise and reverberation up to 50%. Proper microphone 
placement stops unwanted sounds, gives accurate, nat- 
ural pick-up of voice and music. Highest sound level to 
feed-back ratio. The "664 V* greater pick-up range 
doubles working distance over conventional micro- 
phones. Pop-proof tiller minimizes wind and breath blasts. 

•E-V Pat. Pend. 




ASK A BROADCAST OR RECORDING ENGINEER ABOUT E-V MICROPHONES 



Model 664. Variable D Su|x»r-Cardioid Dynamic Microphone. Uniform 
response at all frequencies from -10 to 15,000 cps. Output level, — 55 db. 150 
ohm and high impedance. Impedance changed by moving one connection in 
cable connector. Low ini|iedance balanced to ground and phased. Acoustalloy 
diaphragm, shielded from dust and magnetic particles. Alnico V and Armco 
magnetic iron in non-welded circuit. Swivel permits aiming directly at sound 
source for most effective pick-up. Pressure cast case. s »"-27 thread. Satin 
chrome finish. 18 ft. cable with MC-1M connector. On-Off switch. Size: 1 9 in. 
cliam., 7 ,o in. long, not including stud. Net wt: 1 lb. 10 oc. List Price $82.50 

Model 419. Desk Stand. Modern, sturdy design (extra). List Price $10.00 

Write for: A. B. C's of Microphones, Dept. W72. 



FOR PERFORMANCE! FOR VALUE! 
NO FINER CHOICE THAN 



ELECTRO-VOICE, INC., BUCHANAN, MICH. 




07CC 



J x| «.rt; 1.1 y 
New Vuik 10. 



L»r Ciinmln Ltd., I'JOS 
Ton miIi >, Oitluriu 

n*l 4UIH Siri't-J. 
U.S.A. C:iblts: AHLAU 



Low frequency sound entrance 



Front sound entrance 




IT TAKES TWO: 



RCA 

to produce high-quality Picture Tubes 




YOU 

sell and install 




When the customer says, "Why?", 
"What?", "How Much?", don't just 
talk tubes, talk: 
QUALITY Tell them how an RCA picture tube 
must pass ivell over 100 careful in- 
spections before it's good enough for 
von— or voyr customer. 

ACCEPTANCE Remind thepi that more people view- 
TV shows on RCA picture tubes 
than on any other brand. 

BRAND NAME Emphasize RCA-the name that's 
first in electronics. 

WARRANTY The Warranty Card you give your 
customers' says the tube is an RCA 
tube; it says it's factory-fresh; above 
all it says: "warranted for a year." / 



o 



Todaw vour customers are well- 
informed TV v iewers who demand 
the best in picture tube performance. 
These are the people who, week in 
and week out, read the RCA Silver- 
ama story in Life, TV Guide, the 
Saturday Evening Post. These are 
the people who see and hear the 
RCA Silverama quality story on 
NBC's network radio and TV shows. 
And these are the very customers 
who say "yes" to RCA. So, team-up 
with RCA. You'll know the differ- 
in d vour customers w ill see it 



ence, 
—bill 



and bright as life. 




TMK(S)® 



PICTURE TUBES 

RADIO CORPORATION OF AMERICA 
Tube Division • Harrison, N. J. 



